Bijdragen tot de Dierkunde , 57 (2): 207-260 — 1987 


FRESHWATER GAMMARUS SPECIES FROM EUROPE, NORTH AFRICA 
AND ADJACENT REGIONS OF ASIA (CRUSTACEA-AMPHIPODA) 

PART III. GAMMARUS BALCANICUS -GROUP AND RELATED SPECIES 

by 

GORDAN S. KARAMAN 
Biological Institute, Titograd , Yugoslavia 

& 

SJOUK PINKSTER 

Institute of Taxonomic Zoology, University of Amsterdam, The Netherlands 


ABSTRACT 

1) This third part of the revision of the freshwater Gam- 
marus species deals with the G. balcanicus-g roup. Members 
of this artificial group are characterized by poorly setose 
pereiopods 3 and 4 and uropod 3 and by the absence of 
dorsal carinae (processes) on the metasome segments. 

2) The morphological characters used in this work are 
identical to those used in the first part, the revision of the 
Gammarus pulex- group (Karaman & Pinkster, 1977a). 

3) The type material or topotypic material of all studied 
taxa was reexamined and compared with many (several 
hundreds) of newly collected samples and material from 
many European museums. 

4) Complete descriptions and many illustrations are 
given of the males of all species from Europe and Asia 
Minor. The variability of the various characters is dis¬ 
cussed and a key is given of the species of the Gammarus 
balcanicus- group. If necessary, the characters of the 
females, in case they are different, are likewise figured. 

5) It is established that many taxa described from the 
Balkans must be considered synonyms of G. balcanicus, 

6) In numerous localities, members of the G. balcanicus- 
group have been found together with members of the G. 
pulex - and /or G. roeseli- group and/or with members of the 
genus Echinogammarus. 

7) Two new taxa are described, G. longipedis n. sp. and 
G. pseudanatoliensis n. sp., both from Asia Minor. 

8) Three taxa of this group are limited to cave-streams: 
G. halilicae , G. albimanus , and G. longipedis n. sp. Seven 
species are limited to Lake Ohrid between Yugoslavia and 
Albany: G. ochridensis , G. stankokaramani , G. parechinijormis , 
G. macedonicus , G. solidus , G. lychnidensis and G. salemaai. 

9) The species from Lake Ohrid not only differ from 
the other species within this group in morphology but like¬ 
wise in karyology. All common freshwater gammarids 


have a haploid chromosome number of 26. In the species 
from Lake Ohrid this number varies from 12 in G. salemaai 
to 34 in G. lychnidensis . From these chromosomal numbers 
we assume that polyploidy is the evolutionary mechanism 
of speciation within this lake, and that G. salemaai is the 
ancestral form. 

10) From zoogeo graphical data it can be concluded that 
this group originates from southeastern Europe and Asia 
Minor. The only species of this group that invaded a more 
extended area is G. balcanicus. 

11) In G. balcanicus isolated populations are found 
which are more or less distinct in morphology. Since these 
populations are interfertile and since a geographical isola¬ 
tion mechanism does not exist, these populations should 
be considered as mere variations. 

12) For all species complete lists of all studied material 
are given (except for G. balcanicus , for graphical space 
economy). 

RESUME 

1) Cette troisieme partie de la revision des Gammares 
d’eau douce est dediee au groupe Gammarus balcanicus. Ce 
groupe artificiel est caracteris6 par Fabsence des carenes 
dorsales sur les segments du metasome et par Fabsence 
d’une setation, ou par une setation peu developpee, sur les 
pereiopodes 3 et 4 et sur Furopode 3. 

2) Les caracteres morphologiques utilises dans cette 
etude sont les memes que dans la revision anterieure du 
groupe pulex (Karaman & Pinkster, 1977a). 

3) Le materiel-type, ou au moins du materiel non-type, 
de tous les taxa a ete (re)examine et compare avec des cen- 
taines d’echantillons recemment collectes et avec du mate¬ 
riel provenant de nombreux musees d’Europe. 

4) Des descriptions completes et de nombreuses illus¬ 
trations sont donnees pour les males de toutes les especes 
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d’Europe et d’Asie Mineure. Elies sont accompagnees 
d’une cle de determination. La variabilite des divers 
caracteres est discutee. Si necessaire, les caracteres des 
femelles, lorsqu’ils sont distincts, ont ete figures. 

5) On demontre que plusieurs especes decrites du Bal¬ 
kan doivent etre considerees comme synonymes de G. bal- 
canicus. 

6) Dans plusieurs localites, des populations mixtes, 
composees de membres du groupe balcanicus et des groupes 
pulex , roeseli ou du genre Echinogammarus , ont ete trouvees. 

7) Dans la presente etude deux nouvelles especes ont 
ete decrites: Gammarus longipedis n. sp. et Gammarus pseuda- 
natoliensis n. sp., toutes les deux d’Asie Mineure. 

8) Trois especes ne sont trouvees que dans les eaux sou- 
terraines: G. halilicae , G. albimanus et G. longipedis n. sp. 
Sept especes sont limitees au Lac Ohrid entre la Yougosla- 
vie et l’AIbanie: G . ockridensis , G. stankokaramani , G. pare- 
chiniformis , G. macedonicus, G. solidus , G. lychnidensis et G. 
salemaai. 

9) Les especes du Lac Ohrid ne se distinguent des 
autres especes de ce groupe seulement par leur morpholo-’ 
gie, mais egalement par leur karyologie. En general, chez 
les Gammares d’eau douce, le nombre haploi'de de chro¬ 
mosomes est 26. Parmi les especes du Lac Ohrid ce nom¬ 
bre varie de 12 chez G. salemaai a 34 chez G. lychnidensis. 
En nous basant sur le nombre des chromosomes nous sup- 
posons que la polyploi’die est le mecanisme evolutif dans 
ce lac et que G. salemaai represente la forme ancestrale. 

10) En se basant sur des donnees zoogeographiques, on 
peut conclure que ce groupe est originaire d’Europe du 
sud-est et d’Asie Mineure. Le seul membre de ce groupe 
ayant envahi une aire plus vaste est G. balcanicus. 

11) G. balcanicus comprend des populations isolees qui 
sont morphologiquement plus ou moins differentes. Puis- 
que ces populations sont interfecondes, et un mecanisme 
d’isolation geographique n’existant pas, Ton doit con- 
siderer ces populations comme etant de simples variations. 

12) Pour toutes les especes (abstraction faite de G. 
balcanicus pour des raisons d s economic d’espace graphi- 
que) des listes completes du materiel etudie sont donnees. 

INTRODUCTION 

In the first part of the revision of the freshwater 
taxa belonging to the genus Gammarus , 
Karaman & Pinkster (1977a) subdivided them 
into three artificial groups, as is shown in the 
key below: 

KEY TO THE SPECIES-GROUPS IN THE GENUS 
GAMMARUS 

la) Metasome segments with middorsal process (carina), 

laterally compressed . G. roeseli- group 

b) Metasome segments without middorsal process 2 
2a) Pereiopods 3 and 4 and uropod 3 bearing numerous 
long setae . G. pulex- group 


b) Pereiopods 3 and 4 and uropod 3 poorly setose . 

. G. balcanicus -group 

This subdivision is merely a practical one, 
based on morphological characters only and it 
does not follow the evolutionary way. 

The first described species of the G. 
balcanicuS’grouY* was G. balcanicus Schaferna, 
1922, described by the author from Kolasin 
(Crna Gora, southern Yugoslavia). Later many 
other taxa of this group were described by dif¬ 
ferent authors from localities all over southern 
and middle Europe and Asia. 

Schaferna’s types of G. balcanicus are sup¬ 
posed to have been deposited in the Zoological 
Museum of Prague, but all our attempts to 
study this material were without success. So we 
collected new material from the type locality 
(Kolasin) which was used as a basis for the pres¬ 
ent study. We reexamined the type material of 
all other described taxa with the exception of G. 
bosniacus . For this species new topotypic 
material was collected by the first author. Like¬ 
wise we studied the material of the major Euro¬ 
pean museums and the rich material collected 
by both authors. 

The balcanicus '-group of species is distributed 
over a wide area in southeastern Europe, Asia 
Minor and Asia. So far the group is not known 
from northern Africa. Because of the inac¬ 
cessibility of the Asian material we limited our 
study to taxa from Europe and Asia Minor. 

In the present paper 18 taxa of this group 
have been studied, described and figured. We 
used the same taxonomic character terminology 
and abbreviations as in our previous revisions 
of the pulex - and roeseli- group (Karaman & 
Pinkster, 1977a & b). 

It became clear that this group of species has 
its main distribution area in southeastern 
Europe and Asia Minor. All species described 
here, with the exception of G. balcanicus , are 
confined to this part of the world. G. balcanicus 
has a much wider distribution area. It invaded 
Italy and eastern Europe as far north as 
southern Poland. From these zoogeographical 
data we may conclude that this group originates 
from southeastern Europe and/or Asia Minor. 
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SEXUAL DIMORPHISM 

In general the sexual dimorphism is identical to 
that observed in the Gammarus roeseli- group, 
although a few exceptions remain to be noted. 
So, unlike in other species, females of G . 
stankokaramani have calceoli and medial palmar 
spines like the males. In some other species 


(G. salemaai, G. lychnidensis) the setation of 
pereiopods 5 to 7, which is usually longer in 
females, is identical in both sexes. In G. 
albimanus no difference can be observed in the 
setation of pereiopods 3 and 4 in males and 
females. 


VARIABILITY OF CHARACTERS 

Each of the 18 taxa presented here can be quite 
stable in some characters, but not in others. As 
in the pulex- group and the roeseli- group the most 
characteristic features are found in the setation 
of the antennae, the pereiopods and uropod 3 as 
well as in the armature of both metasome and 
urosome. Since all characters change during 
development, all our remarks concerning 
specific characters and their variability are valid 
for adults only. 

Occasionally the presence or absence of C- 
setae on the mandibular palp (G. Karaman, 
1973) as well as the presence of a spine in 
between the medial palmar spine and the 
palmar angle spine proved to be variable (in G. 
pljakici ). The setation on pereiopods 3 to 7 in 
females is much more variable than in males, 
especially within populations of G. balcanicus s. 
str. 

A. Stable characters proved to be: 

(1) The structure of the mandibular palp 
(except in G. pljakici). 

(2) The shape and armature of antenna 1. 

(3) The shape and armature of peduncle and 
flagellum of antenna 2. 

(4) The presence of a medial palmar spine in 
gnathopods 1 and 2 in males. 

(5) The length of the setation along the poste¬ 
rior margin of pereiopods 3 and 4 in males. 

(6) The shape and armature of pereiopods 5 to 
7 in males, especially the presence or 
absence of setae along the anterior margin 
of articles 3 to 6 and on the inner surface of 
the basis. 

(7) The presence of setae on the dorsal surface 
(not dorsoposterior margin) of the meta¬ 
some segments. 
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(8) The armature of the second epimeral plate 
(presence or absence of setae). 

B. Variable characters proved to be: 

(1) The height and armature of the metasome 
and urosome segments (elevated or not 
elevated). 

(2) The shape of the eyes and the epimeral 
plates. 

(3) The shape of the lateral cephalic lobes 
(especially in G. balcanicus). 

(4) The armature of telson and uropod 3. 

Some characters which are stable in one species 
can be quite variable in other species, like the 
presence or absence of calceoli (stable in G. 
lychnidensis . instable in G. balcanicus ), and the 
length of the inner ramus of uropod 3 (stable in 
most species, very variable in G. balcanicus). 


KEY FOR THE IDENTIFICATION OF THE 
SPECIES OF THE GAMMARUS BALCANICUS- 
GROUP (based on adult specimens only) 

la. Eyes absent. Spines on outer lobe of maxilla 1 

densely pectinate (see fig. 14E) . 

. G . albimanus G. Karaman, 1968a 

b. Eyes present. Spines on outer lobe of maxilla 1 

poorly pectinate . 2 

2a. Peduncle segment 3 of antenna 1 as long as or longer 

than peduncle segment 1 . 

. G. lychnidensis Schellenberg, 1943 

b. Peduncle segment 3 of antenna 1 shorter than 

peduncle segment 1 . 3 

3a. Peduncle of antenna 1 in males densely setose 4 
b. Peduncle of antenna 1 in males sparsely setose, setae 

shorter than diameter of segments . 5 

4a. Posterior margin of pereiopods 3 and 4 in males 
almost without setae. Inner ramus of uropod 3 
exceeding half of first segment of outer ramus. First 

metasome segment without dorsal spines . 

. G . salemaai G. Karaman, 1985 

b. Posterior margin of pereiopods 3 and 4 with distinct 
short setae. Inner ramus of uropod 3 up to half of 
first segment of outer ramus. First metasome seg¬ 
ment with dorsal spines . 

. G. ockridensis (Schaferna, 1926) 

5a. Metasome segments 1-3 with spines on dorsal sur¬ 
face . 6 

b. Metasome segments 1-3 smooth or with (several) 

setae on dorsal surface only . 10 

6a. Segment 3 of mandibular palp with C-setae. 
Flagellum of antenna 2 short, swollen, with brush of 
many short setae at the inner margin (calceoli absent 


in males) .... G. macedonicus G. Karaman, 1976b 
b. Segment 3 of mandibular palp without C-setae. 
Flagellum of antenna 2 slender, without brush of 

setae . 7 

7a. Antenna 2 in females with calceoli. Palm of 
gnathopods 1 and 2 in females with medial palmar 

spine . G . stankokaramani G. Karaman, 1976a 

b. Antenna 2 in females without calceoli. Palm of 
gnathopods 1 and 2 in females without medial 

palmar spine . 8 

8a. Antenna 2 in males without calceoli. Epimeral plates 

2 and 3 sharply produced . 

. G. accolae G. Karaman, 1973 

b. Antenna 2 in males with calceoli. Epimeral plates 2 
and 3 rectangular to moderately pointed (Lake 

Ohrid species) . 9 

9a. Inner surface of segment 2 (basis) of pereiopods 6 
and 7 in males with setae. Epimeral plates 2 and 3 
with numerous setae. Anterior margin of segments 
3-6 of pereiopods 5-7 with spines intermixed with 

numerous long setae . 

. G. solidus G. Karaman, 1977b 

b. Inner surface of segment 2 (basis) of pereiopods 6 
and 7 in males without setae. Epimeral plates 2 and 

3 with spines, sometimes intermixed with 1 or 2 
setae only. Anterior margins of segments 3-6 of 

pereiopods 5-7 with spines only . 

. G. parechini/ormis G. Karaman, 1977b 

10a. Inner surface of basal segment of pereiopod 7 with 

setae . 11 

b. Inner surface of basal segment of pereiopod 7 with¬ 
out setae . 13 

11a. Accessory flagellum of antenna 1 one-segmented. 

Epimeral plates 2 and 3 with setae only . 

. G. bosniacus Schaferna, 1922 

b. Accessory flagellum of antenna 1 with 2 or more 
segments. Epimeral plates 2 and 3 with spines, often 

intermixed with setae . 12 

12a. Epimeral plate 2 with setae only. Dorsoposterior 
margin of metasome segments 1-3 low, smooth, 

bearing a small number of marginal setae . 

. G. dulensis S. Karaman, 1929 

b. Epimeral plate 2 with spines intermixed with setae. 
Dorsoposterior margin of metasome segments 
crenulated, often elevated and bearing many 
marginal setae G. anatoliensis Schellenberg, 1937b 
13a. Metasome segments 1-3 with many dorsal setae each 

. G. abscisus G. Karaman, 1973 

b. Metasome segments 1-3 dorsally unarmed .... 14 

14a. Pereiopods 3-7 very elongated, basis of pereiopod 7 
at least twice longer than wide (cave species) 15 
b. Pereiopods 3-7 normal, basis of pereiopod 7 usually 
less than twice longer than wide (epigean 

species) . 16 

15a. Outer ramus of uropod 3 narrow, poorly setose 

along inner margin. Calceoli absent in males . 

. G. halilicae G. Karaman, 1969 

b. Outer ramus of uropod 3 wider, with many setae 
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along inner margin. Calceoli present in males . 

.;.. G. longipedis n. sp. 

16a. Uropod 3 very short, poorly setose, not or hardly 
overreaching the tip of uropod 1; inner margin of 
exopodite unarmed or with 1 or 2 setae only (C-setae 

often present in mandibular palp) . 

. G. pljakici G. Karaman, 1964 

b. Uropod 3 more setose, easily overreaching the tip of 
uropod 1; inner margin of exopodite with many 
setae (C-setae always absent in mandibular 

palp) . 17 

17a. Metasome segments 1-3 with crenulated and often 

elevated dorsoposterior margin . 

. G. pseudanatoliensis n. sp. 

b. Metasome segments 1-3 with low, smooth non- 

crenulated dorsoposterior margin . 

. G. balcanicus Schaferna, 1922 

DESCRIPTIVE PART 

Gammarus balcanicus Schaferna, 1922 
(Figs. 1-3) 

Refs. — Gammaruspulex (non Linnaeus); Schaferna, 1908: 
126; 1922: 14. 

Gammarus balcanicus Schaferna, 1922: 3, text-figs. 1-2, pi. 
I fig. 7; Spandl, 1924: 442; Schaferna, 1926: 2; Birstein, 
1963: 127; G. Karaman, 1977b: 37, figs. I-VII; 1978: 
2581; Pinkster, 1978: 245; G. Karaman & Ruffo, 1979: 
78, figs. I-VI; Barnard & Barnard, 1983: 464. 
Rivulogammarus balcanicus ; S. Karaman, 1931a: 51; Car- 
ausu, Dobreanu & Manolache, 1955: 93, figs. 54-56. 
Gammarus {Rivulogammarus) balcanicus ; Schellenberg, 
1937b: 508; Straskraba, 1957: 256; 1959: 199, fig. 2; 
Dedyu, 1961: 11; 1962: 34; Pljakic, 1962: 51; Dedyu, 
1966: 36; 1967: 42. 

Gammarus {Rivulogammarus) balcanicus balcanicus ; G. 
Karaman, 1966: 111, figs. 1-10, 13, 14, 16; Dedyu, 1967: 
43, figs. 1-2. 

Gammarus balcanicus balcanicus ; G. Karaman, 1974: 9. 
Rivulogammarus balcanicus orientalist. Karaman, 1934: 131. 
Rivulogammarus balcanicus occidentalis S. Karaman, 1935: 
126. 

Rivulogammarus balcanicus pannonicus S. Karaman, 1935: 
125. 

Rivulogammarus balcanicus panonicus ; Dobreanu & Mano¬ 
lache, 1936: 30, fig. 6. 

Gammarus balcanicus alarodius Derzhavin, 1938: 172, fig. 

n, 2. 

Gammarus balcanicus talyschensis Derzhavin, 1939: 48, pi. I 
fig. 2. 

Rivulogammarus balcanicus dacicus Dobreanu & Manolache, 
1942: 294, figs. 1-5; Carau^u, Dobreanu & Manolache, 
1955: 97, figs. 57-60. 

Gammarus {Rivulogammarus) balcanicus dacicus ; Dedyu, 1961: 
11; 1962: 35; G. Karaman, 1966: 122, fig. 27; Dedyu, 
1967: 46. 


Gammarus balcanicus dacicus ; G. Karaman, 1974: 10. 
Gammarus {Rivulogammarus) balcanicus turcomanicus Birstein, 
1945: 155, fig. 3. 

Gammarus balcanicus burduri S. Karaman & G. Karaman, 
1959: 186. 

Gammarus {Rivulogammarus) balcanicus bilecanus G. 
Karaman, 1964: 2, fig. 5; 1966: 122, figs. 17-20. 
Gammarus balcanicus bilecanus; G. Karaman, 1974: 10. 
Gammarus konjicensis Schaferna, 1922: 17, figs. 7-8; S. 
Karaman, 1931a: 31; Pinkster, 1978: 247. 

Gammarus {Rivulogammarus) konjicensis; G. Karaman, 1966: 
123, figs. 11, 12, 15. 

Gammarus konjicensis plancici S. Karaman, 1931a: 34; G. 
Karaman, 1974: 11. 

Gammarus konjicensis istrianus S. Karaman, 1931b: 104; G. 
Karaman, 1974: 11. 

Rivulogammarus konjicensis istrianus; S. Karaman, 1959: 18. 
Gammarus spinicaudatus Schaferna, 1922: 14, fig. 6; 1926: 
2; S. Karaman, 1929: 98; G. Karaman, 1974: 13; 
Pinkster, 1978: 248. 

Rivulogammarus spinicaudatus; S. Karaman, 1931a: 56. 
Gammarus pavlovici pavlovici S. Karaman, 1929: 95, figs 
9a, d; G. Karaman, 1974: 12. 

Rivulogammarus pavlovici pavlovici; S. Karaman, 1931a: 51, 
fig. 9. 

Gammarus {Rivulogammarus) balcanicus pavlovici; G. 
Karaman, 1966: 117, figs. 21, 23-26. 

Gammarus pavlovici stankoi G. Karaman, 1974: 12. 
Gammarus pavlovici montanus S. Karaman, 1929: 97. 
Rivulogammarus montanus; S. Karaman, 1931a: 52, fig. 10; 
1935: 127. 

Rivulogammarus {Gammarus) montanus; Dobreanu & 
Manolache, 1936: 29, figs. 5a-c. 

Rivulogammarus balcanicus montanus; Carau^u, Dobreanu & 
Manolache, 1955: 98, figs. 61-63. 

Gammarus {Rivulogammarus) balcanicus montanus; G. 
Karaman, 1966: 120, figs. 22, 28-32. 

? Gammarus angustatus Martynov, 1930: 109, figs. 20-25. 

? Gammarus angustatus forma obensis Martynov, 1930: 113. 
? Gammarus nudus Martynov, 1931: 580, figs. 11-17. 

? Gammarus tauricus Martynov, 1931: 574, figs. 1-10. 
Gammarus klisanus S. Karaman, 1931a: 42, fig. 5. 
Rivulogammarus neretvanus S. Karaman, 1931a: 41; Ruffo, 
1937: 46. 

Rivulogammarus tatrensis S. Karaman, 1931b: 97. 
Gammarus {Rivulogammarus) balcanicus tatrensis; Straskraba, 
1953: 218, fig. 4; 1962: 122. 

Rivulogammarus spinulatus Martynov, 1935: 456, figs. 
48-54. 

Gammarus gr. balcanicus; Ruffo & Vigna Taglianti, 1967: 5, 
fig. 2. 

Gammarus cf. balcanicus; Goedmakers & Pinkster, 1977: 16. 

Diagnosis. — Small to medium large species, 
making a rather robust impression. Body 
smooth. Antenna 2 slender, poorly setose. 
Pereiopods 3 and 4 with few, short setae. 
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Pereiopods 5 to 7 almost without setae. 
Epimeral plates moderately pointed, armed 
with spines only. Uropod 3 poorly setose. 

Description of topotypic material (Kolasin, 
Crna Gora, Yugoslavia). — Male: Body length 
up to 12.5 mm. Body dorsally smooth, 
urosomites low without a distinct saddle. The 
dorsal armature usually consists of two middor¬ 
sal groups of setae on urosomite 1 and a mid¬ 
dorsal and two dorsolateral groups of spines 
and setae on urosomites 2 and 3 (fig. IN). 

The lateral lobes of the head (fig. 1A) are 
more or less rounded. The eyes are rather 
small, less than twice as long as wide, the upper 
margin being widely separated from the mid¬ 
dorsal line. 

The first antenna (fig. IB) is about 3/5 of the 
total body length. The length of the peduncle 
segments gradually decreases, the third being 
about half as long as the first. The number of 
segments in the flagellum and accessory 
flagellum is variable, up to 29 and 3 or 4, 
respectively. The armature of both peduncle 
and flagellum is poor. 

The second antenna (fig. 1C) is slender, 
poorly setose. The antennal gland cone is 
short.The flagellum has up to 14 segments, 
armed with setae that are shorter than the 
diameter of the segments. Calceoli are present. 

The mouthparts are identical to those in the 
Gammarus pulex -group (Karaman & Pinkster, 
1977a: figs. 5A-F). The mandibular palp (fig. 
ID) has an unarmed first segment; the second 
segment bears 4 to 6 setae in its proximal part 
and 6 to 9 setae in its distal part. The third seg¬ 
ment is armed with 24-27 D-setae, 4-5 long E- 
setae, 1 or 2 groups of A-setae and one group 
of B-setae. (For terminology see G. Karaman, 
1973.) 

Coxal plates 1 to 4 are well developed, with 
more or less rounded inferior corners. The 
lower margins are sparsely armed. Gnathopods 
1 and 2 (figs. 1E-H) are armed with a limited 
number of straight setae. Segment 6 of 
gnathopod 1 is longer than segment 5, 
pyriform. The palm is concave, armed with a 
medial palmar spine and 2 palmar angle spines. 


- GAMMARUS BALCANICUS-GROUP 

Additionally many small spines can be found 
along the inner surface and along the posterior 
margin. The propodus of gnathopod 2 is about 
as long as that of gnathopod 1. It is armed with 
a strong medial palmar spine and a varying 
number of smaller spines near the palmar 
angle. 

Pereiopods 3 and 4 (figs. IT, J) are 
moderately slender, poorly setose. In segment 4 
of P3 the setae can be about as long as the 
diameter of the segments on which they are 
implanted, in segments 5 and 6 they are always 
shorter. Pereiopod 4 resembles P3, although 
the setation is less dense and shorter. 

The fifth pereiopod (fig. IK) has a subrect- 
angular basis with a more or less backward pro¬ 
truding lobe near its distal end, always set with 
a spinule. In P6 and P7 (figs. 1L, M) the aspect 
of the basis gradually changes from almost 
quadrangular into more elongate. The 
armature of the distal segments of P5 to P7 
usually consists exclusively of a varying number 
of spines. If setae are found, they are always 
short. In all pereiopods the relative length of the 
segments increases with age. 

The pleopods have two retinacula each. The 
posteroinferior corners of the second and third 
epimeral plates vary from almost rectangular to 
moderately pointed. The lower margins of the 
epimeral plates are armed with spines only (fig. 
IN). 

The peduncle of uropod 3 (fig. 1-0) is 
shorter than the rami. The inner ramus is 3/5 
to 2/3 as long as the outer ramus, provided with 
groups of spines and setae (longer than the 
spines) along both margins. The 2-segmented 
exopodite bears moderately long setae along the 
inner margin; the outer margin is armed with 
4 or 5 groups of rather short simple setae, inter¬ 
mixed with some spines. 

The telson lobes (fig. IP) are twice as long as 
wide, each lobe set with two distal spines and 
several setae. On the dorsal surface of each lobe 
1 to 3 setae are implanted as well as a pair of 
short plumose (sensory) setae. 

Female: Antenna 1, urosome, epimeral plates 
and telson (fig. 2L) are as in males. Antenna 2 
(fig. 2A) bears longer setae on both peduncle 
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and flagellum. Calceoli are absent. Gnathopods 
1 and 2 (figs. 2B-E) are smaller than those in 
males. Medial palmar spines are absent and the 
number of palmar angle spines is reduced as 
compared to males. The setation is more 
densely implanted and longer. Pereiopods 3 to 
7 (figs. 2F-J) are less slender than in males. The 
setation of P5 to P7 is almost identical to that in 
males. Uropod 3 (fig. 2K) is relatively short. 
The inner ramus varies from 1/2 to 3/5 of the 
outer ramus. 

The colour of live specimens is very variable, 
from yellowish to yellow-red, red-brown, or 
yellow-green. 

Variability. — Gammarus balcanicus is a very 
variable species and it has been a source of con¬ 
fusion for many decades as can be seen from the 
long list of synonyms. A review of the 
variability of this species in Yugoslavia is given 
by G. Karaman (1977b). He distinguishes (a) 
variability within populations, (b) regional 
variability and (c) variability of different tax¬ 
onomic characters. Although it is not always 
possible to separate these different types of 
variability, we will try to give some of the 
essentials: 

(a) Intrapopulational variability: Within one 
locality often subpopulations are found that 
show important differences in morphological 
characters, like the number of setae on the 
antennae, the shape of the eyes, the relative 
length of the inner ramus of the third uropod, 
the armature of the urosome and telson, and 
presence or absence of calceoli in males; as a 
rule all kinds of transitive forms can be found. 
Often in such cases we are dealing with some 
sort of seasonal variability in which overwinter¬ 
ing specimens from the autumn generation 
show differences from the specimens born in 
early spring or summer. 

(b) Regional variability: In Yugoslavia the 
populations from mountainous regions are 
usually smaller than those from the plains. 
Often the inner ramus of the third uropod of 
these populations is reduced in length. Popula¬ 
tions from the lower parts of large rivers often 
grow very large and develop relatively large 


reniform eyes like in the genus Echinogammarus . 
In other countries the patterns observed can be 
quite different. 

In cross-breed experiments by the second 
author between several morphologically distinct 
populations, these populations proved to be 
interfertile. Since geographical isolation 
mechanisms do not exist, these populations 
must be considered as mere variations of the 
same species G. balcanicus. 

(c) Variability is observed in the following tax¬ 
onomic characters: 

1. Populations living in lowland streams and 
large karstic springs attain much greater 
lengths than those in small springs and 
upper reaches of streams. 

2. Dorsal armature: the number of groups of 
dorsomedian and dorsolateral armature is 
variable on all three urosome segments 
(figs. IQ, 3F-I). 

3. The setation of the peduncle in antenna 1 
can be more or less setose (figs. IB, 3Q). 

4. Antenna 2 can be more or less setose (figs. 
3L-N), calceoli can be present or absent. 

5. The lateral lobes of the head are usually 
rounded but can be almost angular (fig. 
2N); the eyes vary from small ovoid to 
large reniform (figs. 2M-P). 

6. The number of spines on gnathopods 1 and 

2 . 

7. The setation of the pereiopods can be 
moderately long to almost absent (figs. IT, 
3-0, P). 

8. The basal segments of pereiopods 5 to 7 
can have very short or longer setae along 
the posterior margin. 

9. The epimeral plates 2 and 3 can be almost 
rectangular to moderately pointed (figs. 3J, 
K). 

10. The relative length of the endopodite of 
uropod 3 is very variable, from 1/3 to 5/6 
times the length of the first segment of the 
exopodite; the outer margin of the 
exopodite is always armed with some 
groups of spines, but the number and 
length of accompanying setae (which are 
always simple) can vary considerably (figs. 
3A-E). 
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Fig. 2. Gammarus balcanicus Schaferna, 1922. A-L, 9, 9 mm, from Kola§in, Yugoslavia. A, antenna 2; B, gnathopod 
1; C, propodus of gnathopod 1; D, gnathopod 2; E, propodus of gnathopod 2; F, pereiopod 3; G, pereiopod 4; H, 
pereiopod 5 (part); I, pereiopod 6 (part); J, pereiopod 7; K, uropod 3; L, telson, M, Cr, 8 mm, from Kajmak£alan, 
Yugoslavia, head; N, CT, 8 mm, from Knin, Yugoslavia, head; O, Cr, 7.8 mm, fromjadro River near Split, Yugoslavia, 
head; P, O', 13 mm, from Norino, Yugoslavia, head; Q, cr, 9 mm, from Mt. Ljuboten, alt. 1850 m, Yugoslavia, telson; 
R, O', 9 mm, from KiEevo, Yugoslavia, telson; S, O f, 11 mm, from Rasce, Yugoslavia, telson; T, C r, 11.5 mm, from 
Ilidza, Yugoslavia, telson; U, CT, 12 mm, from Plitvice Lakes, Yugoslavia, telson. 
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Fig. 3. Gammarus balcanicus Schaferna, 1922. A, cr , 11.9 mm, from G. Bijela, Yugoslavia, uropod 3; B, O', 11.9 mm, 
from Bosavica, Yugoslavia, uropod 3; C, Cr, 8 mm, from Bosavica, Yugoslavia, uropod 3; D, cy, 9 mm, from Mt. 
Ljuboten, Yugoslavia, uropod 3; E, 9,9 mm, from Keklik near Erzurum, Turkey, uropod 3; F, CT, 9 mm, from Bileca, 
Yugoslavia, dorsal armature; G, cr, 11 mm, from Konjic, Yugoslavia, dorsal armature; H, or, 9 mm, from Perister, 
Yugoslavia, dorsal armature; I, cr, 10 mm, from Skopje, Yugoslavia, dorsal armature; J, CT, 8 mm, from Mavrovo, 
Yugoslavia, epimeral plates; K, cr, 11 mm, from Norino, Yugoslavia, epimeral plates; L, cr, 12 mm, from Norino, 
Yugoslavia, antenna 2; M, CT, 13 mm, from Lesko, Poland, antenna 2; N, or, 11 mm, from Smolnik, Poland, antenna 
2; O, CT, 11.9 mm, from G. Bijela, Yugoslavia, pereiopod 3; P, CT, 11.9 mm, from G. Bijela, Yugoslavia, pereiopod 
7; Q, CT, 10 mm, from G. Bijela, Yugoslavia, antenna 1. 


11. The telson lobes in larger males are much 
more elongate than in smaller specimens; 
the armature always consists of at least one 
or two distal spines, but often more spines 
and setae are present, both on the dorsal 
surface and along the lateral margins (figs. 
2Q.-U). 

In females both the length and number of setae 
on pereiopods 3 to 7 is very variable. 


Material examined. — More than 1000 samples from all 
over the distribution area, including type specimens 
and/or topotypic material from all formerly described 
(sub)species that are presently synonymized with G. 
balcanicus (except of G. b. alarodius , G. b. talyschensis, G. 
angustatus, G. angustatus forma o bens is, G. nudus 7 G. iauncus, 
and R. spinulatus , mentioned under “Refs.”). 

Loc. typ. — Springs in Kola§in, prov. Crna Gora, 
Yugoslavia. The holotype and paratypes are supposed to 
be deposited in the Museum of Natural History in 
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Prague, Czechoslovakia. Topotypic material is deposited 
in Karaman’s collection in Titograd. 

Distribution. — The species is with certainty 
known from Yugoslavia, Bulgaria, Roumania, 
eastern part of Czechoslovakia, S.E. part of 
Poland, northern Italy, Albania, Turkey, 
Greece, S.W. part of the U.S.S.R., and 
Turkestan. Most probably the species can also 
be found in adjacent areas. 

Ecology. — Gammarus balcanicus is a rather 
tolerant species, which can possibly explain its 
wide distributional area. It can thrive in all 
kinds of surface waters as long as they contain 
enough oxygen (like karstic springs, brooks, 
rivers and lakes) and salinities are not too high. 
They are absent in areas with direct influence of 
seawater, although they can certainly stand a 
high ion content. 

Gammarus bosniacus Schaferna, 1922 
(Fig. 4) 

Refs. — Gammarus bosniacus Schaferna, 1922: 8, figs. 3-4, 
pi. I fig. 9; G. Karaman, 1974: 10; 1975a: 297, figs. Mil; 
Pinkster, 1978: 247; Barnard & Barnard, 1983: 465. 
Rivulogammarus bosniacus ; S. Karaman, 1935: 128. 
Fontogammarus bosniacus ; S. Karaman, 1931a: 37. 
Gammarus (Rivulogammarus) bosniacus; Schellenberg, 1937a 
270; G. Karaman, 1965: 86. 

Diagnosis. — Small species with one- 
segmented accessory flagellum of antenna 1. 
Epimeral plates and inner surface of the basal 
segments of pereiopods 5 to 7 setiferous. 

Description. — Male: Maximum length 
observed 10 mm. Body smooth, urosomites 1 to 
3 flat, slightly laterally compressed. Urosomites 
1 and 2 with one dorsomedian and 2 dor¬ 
solateral groups of 1 to 3 spines and 1 or 2 setae 
each. The dorsomedian group of the third 
urosomite only consists of setae (fig. 4L). 

The lateral lobes of the head (fig. 4A) are 
rounded, the eyes vary from small, ovoid, to 
reniform. 

The first antenna (fig. 4B) is shorter than half 
the body length, poorly setose. The main 
flagellum has up to 18 segments; the accessory 
flagellum always has but one segment. 


The second antenna (fig. 4C) is also short, 
slender and armed with few tufts of short setae 
only. The (maximum 9) flagellar segments 
never bear calceoli. 

The first segment of the mandibular palp is 
unarmed, the second segment bears 1 to 4 setae 
in its proximal part and 6 to 8 setae in its distal 
part. The third segment has 23 to 26 D-setae, 
4 to 6 long E-setae, one group of A-setae and 
one group of B-setae. 

Coxal plates 1 to 4 have rounded ventral cor¬ 
ners, they are poorly setose. The propodus of 
gnathopod 1 (fig. 4D) is very poorly setose. It 
is armed with a strong medial palmar spine, 3 
or 4 palmar angle spines and a varying number 
of smaller spines along the posterior margin. 
The dactylus is slender, set with one seta at the 
superior margin. The propodus of the second 
gnathopod (fig. 4E) is armed with many groups 
of rather short setae near the anterior margins. 
Apart from the usual medial palmar spine and 
the 3 to 4 palmar angle spines, a transverse row 
of three submarginal spines is found. 

Pereiopods 3 and 4 (figs. 4F, G) are poorly 
setose, the setae being shorter than the 
segments on which they are implanted. 

Pereiopods 5 to 7 (figs. 4H-J) are moderately 
slender. Setae are practically absent on 
segments 3 to 6. The basal segments of P6 and 
P7 are always set with (a variable number of) 
setae. The dactyli are relatively short, stout. 

Epimeral plates 2 and 3 (fig. 4K) have 
moderately pointed posteroinferior corners. 
Setae are implanted along the ventral margin 
and on the surface of the second plate. 

The inner ramus of the third uropod (fig. 
4M) is slightly shorter than half the outer 
ramus. The outer margin of the exopodite is 
armed with few spines and some short setae 
only, the second segment is relatively long. 

The telson lobes (fig. 4N) are more than 
twice as long as wide, armed with 1 or 2 distal 
spines, 1 to 3 short distal setae and a reduced 
number of spines and/or setae on the dorsal 
surface. 

Female: Apart from the “normal” sexual 
dimorphism like the absence of medial palmar 
spines in the gnathopods and the smaller size, 
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females of this species show all the characters of 
the males. 

The colour of live specimens is yellowish with 
red dots on the coxal and epimeral plates. 

Variability. — Shows the usual pattern. 
Material examined. — 

Yugoslavia: Spring of Bosna River, Ilidza, near Sarajevo, 
many specimens accompanied by Gammarus 
ba Iconic us, and Niphargus ilidzensis Schaferna, 1922 
(kc ). 

— Ibid., many samples collected by several people from 
the same locality between 1969 and 1973 (KC). 
Loc. typ. — Schaferna described this species from the 
same locality and the holotype and paratypes are supposed 
to be deposited in the Museum of Natural History in 
Prague, Czechoslovakia. 

Remarks and affinities. — This species is the 
only known Gammarus species in Europe with a 
one-segmented accessory flagellum and can 
therefore easily be distinguished. 

Distribution and ecology. — The species is 
known from the type locality only, a large 
rheocrene spring near Sarajevo, central 
Yugoslavia. 

Gammarus anatoliensis Schellenberg, 1937 
(Figs. 5-6) 

Refs. — Gammarus ( Rivulogammarus ) balcanicus anatoliensis 
Schellenberg 1937b: 509, fig. 8. 

Gammarus anatoliensis ; Pinkster, 1978: 245; Barnard & Bar¬ 
nard, 1983: 464. 

Diagnosis. — Medium large species. It is 
readily recognizable within this group of species 
because of the incisions of the dorsoposterior 
margins of all metasome segments, each inci¬ 
sion bearing a setule, and the presence of setae 
on the inner surface of the basal segment of 
pereiopod 7. 

Description. — Male: Maximum length 
observed 15 mm. The metasome segments are 
characteristic because of crenulations of the 
dorsoposterior margins (fig. 5P). In each inci¬ 
sion a short to medium long setule is implanted. 
These segments are broadly elevated in the dor¬ 
soposterior part, but never laterally compressed 
or forming a tooth-like projection like in the 


Gammarus roeseli-g roup (Karaman & Pinkster, 
1977b). The urosome segments 1 to 3 are flat or 
moderately elevated, not compressed laterally. 
The dorsal armature of the urosome consists of 
1 middorsal and 2 dorsolateral groups of 1-3 
spines and 1 to 4 setae on each segment. 

The lateral lobes of the head (fig. 5A) are 
more or less rounded, the eyes ovoid to 
reniform, about as long as or shorter than the 
diameter of the first peduncle segment of the 
first antenna. 

The first antenna (fig. 5B) is poorly setose, 
nearly half as long as the total body length. The 
main and accessory flagellum have 26 to 32 and 

3 to 4 segments, respectively. 

The second antenna (fig. 5C) is moderately 
slender. The 4th peduncle segment is slightly 
longer than the 5th. They are armed with 3 to 

4 and 5 or 6 groups of setae along the ventral 
margin. The flagellum is up to 13-segmented, 
set with a row of short brushlike setae along the 
inferior margin. Calceoli can be present or 
absent. 

The second segment of the mandibular palp 
(fig. 5D) bears 5 or 6 setae in its proximal part 
and 12 to 14 setae in its distal part. The third 
segment is armed with 22 to 25 D-setae, 4 or 5 
E-setae, one group of A-setae and one group of 
B-setae. C-setae are absent. 

Coxal plates 1 to 4 have rounded inferior cor¬ 
ners. Gnathopods 1 and 2 (figs. 5E-H) are 
poorly to moderately setose, bearing straight 
setae only. In both gnathopods a strong medial 
palmar spine and 2 to 3 palmar angle spines are 
present; a variable number of smaller spines 
can be found along the posterior margin of the 
propodus in PI. 

Pereiopods 3 and 4 (figs. 5-1, J) are poorly 
setose. The setae implanted on segments 4 are 
sometimes as long as the diameter of these 
segments; in all other segments these setae are 
shorter. P4 is less setose than P3. 

Segments 3 to 6 of pereiopods 5 to 7 (figs. 
5K-M) are armed with spines along the anterior 
margins; setae are practically absent. The basal 
segment of P7 is always armed with 1 to 8 setae 
on the inner surface. The dactyli of all 
pereiopods are moderately slender, normal. 
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Fig. 6. Gammarus anatoliensis Schellenberg, 1937. A-D, 9, 7.8 mm, from Akschehir, Turkey. A, pereiopod 3; B 
pereiopod 7; C, uropod 3; D, telson; E, O', 9 mm, from Sarkikaraagac, Isparta, Turkey, metasome; F, O', 11 mm 
from same locality, metasome. 


The posteroinferior corners of epimeral 
plates 2 and 3 (fig. 5P) are moderately to 
sharply pointed. 

The third uropod (fig. 5-0) is moderately 
long. Its endopodite is 1/2 to 3/4 times as long 
as the exopodite. Both rami are moderately 
setose. The setae along the outer margin of the 
exopodite are never plumose. 

The telson lobes (fig. 5N) are more than 
twice as long as wide, set with 2 or 3 distal 
spines and some long distal setae. Usually one 
or two groups of longer setae are implanted on 
the dorsal surface of the lobes. 

Female: Apart from the usual sexual dimor¬ 
phism encountered in this group, like the 
absence of medial palmar spines and calceoli, 
females of this species differ from the males in 
the longer setation of the second antenna, the 
presence of numerous setae along the posterior 
margins of pereiopods 3 and 4 and both 
margins of segments 3 to 6 of pereiopods 5 to 7 
(figs. 6A, B), shorter rami in uropod 3 (fig. 
6C), and longer setae on telson (fig. 6D). 

The colour of life specimens is brownish to 
grey. 

Variability. — The shape of the eyes varies 
from ovoid to reniform; calceoli are usually 
present but not always. 


The number and length of the setae along the 
posterior margin of P3 and P4 is rather 
variable, especially in females. 

The metasome segments can be more or less 
elevated, with a varying number of crenulations 
in which the setules are implanted. Specimens 
from Sarkikaraagac, near Isparta, Turkey have 
very elevated metasome segments and many 
crenulations (figs. 6E-F); however, those from 
a spring at Ilgin, near Kaplica, are almost flat. 

The number and length of the setae on 
segments 3 to 6 of pereiopods 5 to 7 in females 
is very variable and increasing with age. The 
number of setae on the interior surface of 
pereiopod 7 in males is variable too, as well as 
the relative length of the endopodite in uropod 
3. 

Material examined. — 

Turkey: Akschehir torrent, alt. 1500 m in Sultan Dagh 
mountains, ll-VI-1934, many specimens, 
paratypes. Museum of Natural History, Berlin, 
G.D.R. 

— Aksehir, 29-VIII-1971, 8 specimens (MCSN). 

— Bozuyuk, near Eskisehir, 17-VIII-1967, 15 

specimens accompanied by G. balcanicus and G. 
p . pulex (Linnaeus, 1758) (MCSN). 

— Qamlik Dalayman, Cave near Korukini, near 
Konya, alt. 1200 m, 24-IV-1973, 2 specimens 
(MCSN). 

— Cave of Korukiin, near Konya, 1 l-VIII-1969, 2 
99 (MCSN). 



222 


G. S. KARAMAN & S. PINKSTER - GAMMARUS BALCANICUS-GROUP 


— Torrent at Sarkikaraagac, near Isparta, alt. 900 
m, 10-7-1973, many specimens (MCSN). 

— Spring at Ilgin, near Kaplica, 10-V-1959, many 
specimens, accompanied by G. agrarius G. 
Karaman, 1973 (ZMH). 

— Tavsanli, 6-IX-1968, several specimens 
(MCSN). 

— Prov. Ankara, small brooklet 20 km N.W. of 
Kirikkale along road E23, 6-VI-1973, 5 

specimens (ZMA). 

— Prov. Afyon, small brooklet 5 km W. of Afyon, 
16-VI-1973, many specimens (ZMA). 

— Prov. Eski§ehir, affluent of Parsuk gayi, 35 km 
S.E. of Eski^ehir, 16-VI-1973, many specimens 
(ZMA). 

— Prov. Isparta, affluent of Egridir Golu, crossing 
road from Aglasen to Isparta, 8-VIII-1969, 
many specimens (ZMA). 

Loc. typ. — Turkey, torrent at Akschehir, alt. 1500 m, in 
Sultan Dagh Mountains. The cr holotype and many 
paratypes are still present in the Museum of Natural 
History, Berlin, G.D.R., cat. no. 24672. One paratype is 
deposited in the collections of G. Karaman, Titograd, 
Yugoslavia. 

Remarks and affinities. — G. anatoliensis differs 
from the other species within this group in the 
presence of both the crenulations with setae 
along the posterior margins of the metasomites, 
and setae on the inner surface of the basal seg¬ 
ment of P7. 

Distribution and ecology. — Asia Minor, in 
torrents, springs, cave waters, and brooklets, at 
altitudes up to 1500 m; sometimes accompanied 
by G. balcanicus , G. p. pulex , and G. agrarius. 

Gammarus pseudanatoliensis n. sp. 

(Figs. 7-8) 

Diagnosis. — Medium large species. 
Metasome segments elevated posteriorly, 
crenulated, set with many setules. Inner surface 
of basal segments of pereiopods 5 to 7 unarmed. 

Description. — Male: Maximum length 
observed 14 mm. The metasome segments, like 
in G . anatoliensis , have numerous crenulations 
along the dorsoposterior margins, each set with 
a setule (fig. 7F). These segments are more or 
less elevated in the dorsoposterior part. 
Urosome segments 1 to 3 are flat, not com¬ 
pressed laterally. A middorsal group and two 


dorsolateral groups of elements (spines and 
setae) are always present. 

The lateral lobes of the head are rounded, the 
eyes are ovoid to reniform, as long as or longer 
than the diameter of the peduncle of the first 
antenna. 

The first antenna (fig. 7A) is poorly setose, 
about half as long as the total body length. The 
main and accessory flagellum have 25 to 30 and 

2 or 3 segments, respectively. 

The second antenna (fig. 7B) is sparsely 
armed, both in its peduncle and flagellum. 
Calceoli are always present. 

The second segment of the mandibular palp 
(fig. 7C) bears 3 or 4 setae in its proximal part 
and 7 to 9 setae in its distal part. The third seg¬ 
ment is armed with 22 to 27 D-setae, 4 or 5 E- 
setae, one group of A-setae and one group of 
B-setae. 

Coxal plates 1 to 4 have more or less rounded 
inferior corners. Gnathopods 1 and 2 are poorly 
setose. They do not show important differences 
with those described for G. anatoliensis (figs. 
5E-H). 

Pereiopods 3 and 4 (figs. 8A, B) are poorly 
setose. In P3 the longest setae are never as long 
as the diameter of the segments on which they 
are implanted. 

Pereiopods 5 to 7 (figs. 7D, E) have wide 
basal segments with a backward protruding 
lobe. The inner surface is unarmed. Segments 

3 to 6 are armed with groups of spines along the 
anterior and posterior margin; setae are almost 
absent. 

The posteroinferior corners of epimeral 
plates 2 and 3 are sharply pointed (fig. 7F). The 
armature is scarce, only consisting of 1 or 2 
spines along the inferior margin. 

The third uropod (figs. 8C, D) is rather 
variable; its endopodite can vary from 1/2 to 
3/4 of the length of the exopodite. Along the 
outer margin of the exopodite 3 or 4 groups of 
spines and setae can be found. These setae are 
never plumose. 

The telson lobes (fig. 7G) are more than 
twice as long as wide, armed with one or two 
distal spines and a few short setae. The dorsal 
surface of the lobes is unarmed. 
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Female: Like in the male the setation of the 
antennae is very poor (fig. 8E). The setation of 
pereiopods 3 and 4 is little longer than in the 
male, but never as long as in female G. 
anatoliensis (figs. 8F, G). In pereiopods 5 to 7 
(fig. 7H) some short setae are found in between 
the groups of spines. 

The colour of live specimens is grayish brown. 

Variability. — Apart from the “normal’’ 
variability in this group, variation can be found 
in the number of crenulations of the metasome 
segments. These segments can be more or less 
elevated. 

Material examined. — 

Turkey: Prov. Sivas, confluent of Tohma Suyu, 30 km 
W. of Guriin, 3 m wide, 20 cm deep, 12-VI- 
1973, many specimens, many in precopulation. 
The cr holotype and many paratypes have been 
deposited in the Zoologisch Museum Amster¬ 
dam, cat. no. ZMA Amph. 106.189 a & b. 

— Prov. Nev^ehir, confluent of Kizilarmak in 
village Gore, 1 to 3 m wide, 10 to 20 cm deep, 
14-VI-1973, 20 specimens (ZMA). 

— Prov. Konya, small brook at Meram, 8 km 
W.S.W. of Konya, ±3 m wide, 3-VIIM969, 
many specimens (ZMA). 

— “East Anatolia”, Fenike, 4-IX-1971, ±20 

specimens (ZMH). 

— Prov. Elbistan, cave Gueuzeu at village Mara$, 
near Afsin, alt. 1300 m, 27-VI-1968, 10 
specimens (MCSN). 

— Prov. Elbistan, Elbistan, 30-VI-1950, several 
specimens (MCSN). 

— Prov. Ankara, Golbasi, 5-X-1949, 3 specimens 
(ZMH). 

Remarks and affinities. — In general 
appearance this new species closely resembles 
G. anatoliensis . However, it differs from it in the 
absence of setae on the interior surface of the 
basal segments of pereiopods 5 to 7 in both 
males and females, and the shorter setation of 
pereiopods 3 to 7 in females. Another species 
with crenulated metasome segments, G . abscisus 
(vide infra), differs from G. pseudanatoliensis in 
the possession of setae on the dorsal surface of 
the metasome segments. The last species with 
which this new species could eventually be con¬ 
fused is G. accolae G. Karaman, 1973; in this 
species however, spines are implanted in 


between the setae in the indentations along the 
posterior margins of the metasome segments. 

Distribution and ecology. — Asia Minor, in 
brooklets and cave waters, at altitudes up to 
1300 m. 

Gammarus abscisus G. Karaman, 1973 
(Fig. 9) 

Refs. — Gammarus abscisus G. Karaman, 1973: 6, figs. 1-3; 
Pinkster, 1978: 247; Barnard & Barnard, 1983: 464. 

Diagnosis. — Metasome segments 1 to 3 with 
numerous short setae on the dorsal surface. 
Epimeral plates 2 and 3 with spines and setae. 
Basal segments of pereiopods 6 and 7 without 
setae on inner surface. Antenna 2 poorly setose, 
with calceoli. 

Description. — Male: Maximum length 
observed 11.5 mm. The metasome (fig. 9M) is 
very characteristic since it bears many short 
setae on its dorsal surface. The urosome 
segments (fig. 9L) are slightly elevated, each 
provided with a middorsal and two dorsolateral 
groups of elements (spines and setae). 

The lateral cephalic lobes (fig. 9A) are 
rounded, the eye is small, round to ovoid, but 
always smaller than the diameter of the pedun¬ 
cle of the first antenna. 

The first antenna (fig. 9B) is short, hardly as 
long as half the body length, poorly setose. The 
main and accessory flagellum have a maximum 
of 21 and 3 segments, respectively. 

The peduncle segments of the second 
antenna (fig. 9C) bear some groups of short 
setae. The flagellum is slender, poorly setose, 
calceoli are present. 

The first segment of the mandibular palp is 
sometimes set with a seta. The second segment 
bears 4 to 6 setae in its proximal portion and 7 
to 9 setae in its distal portion. The last segment 
of the palp bears 19 to 22 marginal D-setae and 
4 or 5 longer E-setae. On the outer surface one 
group of A-setae and on the inner surface one 
group of B-setae are found. 

Coxal plates 1 to 4 have rounded inferior cor¬ 
ners, sometimes set with one or two setae on the 
inner surface. The propodus of gnathopod 1 is 
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pyriform (fig. 9D). It is armed with a medial 
palmar spine, 1 or 2 palmar angle spines and a 
whole series of short spines along the posterior 
margin. The propodus of gnathopod 2 (fig. 9E) 
is armed with the usual medial palmar spine, 3 
palmar angle spines, and 2 or 3 spines at the 
inner surface. The setation of both gnathopods 
is relatively short. 

Pereiopod 3 (fig. 9F) is moderately setose, 
the setae being about as long as or shorter than 
the diameter of the segments on which they are 
implanted. The setation of pereiopod 4 (fig. 
9G) is shorter than that of pereiopod 3. The 
dactyli of P3 and P4 are slender. 

The basal segment of pereiopod 5 (fig. 9H) 
has a distinct backward protruding lobe. In P6 
and P7 (figs. 9-1, J) the basal segments gradually 
become more elongate and slender, narrowing 
distally. In P7 the backward protruding lobe 
has almost disappeared. The armature is poor, 
consisting of some groups of spines and short 
setae. 

Epimeral plates 2 and 3 (figs. 9K, P) have 
almost rectangular to slightly pointed posterior 
corners. The armature consists of some spines 
and setae. 

The inner ramus of uropod 3 (fig. 9-0) is 
about 2/3 of the outer ramus. The outer margin 
of the exopodite is armed with three groups of 
elements in which the setae are longer than the 
spines. 

The telson lobes (fig. 9N) are more than 
twice as long as wide. Each lobe is armed with 
one (occasionally 2) distal spines accompanied 
by some setae. Usually 1 to 3 setae or one spine 
occur on the dorsal surface. 

Female: Shows the same sexual dimorphism as 
described for G . balcanicus. Because of the 
setiferous metasome segments, females of G. 
abscisus are easily recognizable. 

The colour of live specimens is unknown. 

Variability. — As far as can be seen from three 
samples only, the variability pattern is of the 
normal type for this group. The number of 
setae on the dorsal segments increases with age. 

Material examined. — 

Turkey: Prov. Kirsehir, spring near Kirsehir, 19-V- 


1959, 15 specimens. The O’ holotype and 10 
paratypes have been deposited in the collections 
of the Zoologisches Museum Hamburg 
(G.F.R.); 4 paratypes are deposited in the collec¬ 
tions of G. Karaman, Titograd. 

— Prov. Kirsehir, Kurugol near Mucur, alt. 1000 
m, 12-VII-1973, several specimens intermixed 
with G. balcanicus (MCSN). 

— Prov. Antalya, Borabay Golu at village Amasia, 
4-VI-1969, several specimens (MCSN). 

Remarks and affinities. — G. abscisus is easily 
recognizable within this group because of the 
setae implanted on the dorsal surface of the 
metasome segments. 

Distribution and ecology. — So far this species 
is known from a limited area in Asia Minor 
only, occurring in springs, sometimes accom¬ 
panied by G. balcanicus. 

Gammarus accolae G. Karaman, 1973 
(Fig. 10) 

Refs. — Gammarus accolae G. Karaman, 1973: 8-13, Figs 
IV-VI; Pinkster, 1978: 247; Barnard & Barnard, 1983 
464. 

Diagnosis. — Metasome segments slightly 
bulging, crenulated and provided with a row of 
spines and setae along the dorsoposterior 
margins. Epimeral plates sharply produced, 
armed with spines only. Antenna 2 long and 
slender, in both sexes without calceoli. 

Description. — Male: Maximum length 
observed 12.5 mm. Mesosome segments 
smooth, metasome segments (figs. 10L, M) 
slightly bulging, crenulated and provided with 
a row of short spines and setae. Urosome 
segments slightly elevated, laterally com¬ 
pressed, armed with a dorsomedian and two 
dorsolateral groups of strong spines, accom¬ 
panied by several short setae. 

The lateral lobes of the head (fig. 10A) are 
rounded, the eyes small and ovoid. 

The first antenna (fig. 10B) is very long, 2/3 
to 3/4 of the total body length. The main 
flagellum has up to 44 segments, all poorly 
armed and provided with an aesthetask each. 
The accessory flagellum has 3 or 4 segments. 

The second antenna (fig. 10C) is slender, 
poorly armed, with some groups of short setae. 
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Calceoli are never found. The gland cone is 
slender. 

The first segment of the mandibular palp is 
unarmed. The second segment has 4 to 6 setae 
in its proximal part and 6 to 9 setae in its distal 
part. The third segment has one group of A- 
setae, one group of B-setae, 23 to 27 D-setae, 
and 4 to 6 long E-setae. C-setae are absent. 

The coxal plates have rounded inferior cor¬ 
ners; their setation is scarce. Gnathopods 1 and 

2 (figs. 10D-F) are basically the same as in G. 
balcanicus. The carpus and propodus are poorly 
setose, making a rather bald impression. The 
dactyli are slender and provided with one seta 
at the superior margin. 

Pereiopod 3 (fig. 10G) has long and slender 
segments. The setae along the posterior 
margins are shorter or as long as the diameter 
of the segments on which they are implanted. 
The segments of pereiopod 4 (fig. 10H) are 
shorter than those of P3, bearing less setae 
along the posterior margin. 

The basal segments of pereiopods 5 to 7 (figs. 
10-1, J, K) change from almost rectangular 
with a well-developed distoposterior corner (P5) 
into a more elongate one (P7) without this 
distoposterior lobe. The armature of segments 

3 to 6 mainly consists of spines. 

Epimeres (fig. 10L) with sharply produced 
posteroinferior corners. The armature is scarce. 

The inner ramus of uropod 3 (fig. 10-0) is 
half as long as the outer ramus; its outer margin 
is unarmed. The inner margin of the 
endopodite and both margins of the exopodite 
are armed with groups of spines and a limited 
number of setae. 

Telson (fig. ION) longer than wide, each lobe 
with 1 or 2 distal spines accompanied by some 
setae. The dorsal surface of the lobes usually 
bears a seta or spine. 

Female: Resembles the male in the dorsal 
armature of the meta- and urosome segments. 
The antennae as well as the pereiopods are 
much more setose than those in males. 

The colour of live specimens is unknown. 

Variability. — Apart from the usual variability 
in this group, extreme variability was observed 


in the length and number of flagellar segments 
in the first antenna, as well as in the number of 
spines and setae of the dorsal armature of 
metasome segments 1 to 3. 

Material examined. — 

Turkey: Prov. Antalya, small brook near Kirgoz, 30-III- 
1959, many specimens accompanied by Echinogammarus 
antalyae G. Karaman, 1973, and Gammarus agrarius G. 
Karaman, 1973. The cr holotype, 11.5 mm long, and 
many paratypes are deposited in the Zoologisches 
Museum, Hamburg (G.F.R.). Several paratypes are 
deposited in the collection of G. Karaman, Titograd, 
Yugoslavia. 

Remarks and affinities. — This species is very 
characteristic because of its dorsomarginal 
spines on all metasome segments, its very long 
antenna 1 and its sharply produced epimeres. 
Dorsomarginal spines are equally found in the 
species-complex from Lake Ohrid, but these 
species all differ clearly in the shape of the 
epimeral plates and the length and/or setation 
of the antennae. 

Martynov, 1935, described G. caucasicus from 
the mountainous river Reproa near Gagry in 
the western part of the Caucasus. The second 
and third segment of the metasome each possess 
about 8 minute spinules, but on the first seg¬ 
ment these spinules are almost invisible accord¬ 
ing to Martynov. This species differs from G. 
accolae in its much shorter antenna 1, its short 
endopodite of uropod 3, and the presence of 
calceoli in antenna 2 of the male. 

Distribution and ecology. — Up to now G. 
accolae is known only from the type locality near 
Kirgoz, Turkey, living in fresh water, accom¬ 
panied by Echinogammarus antalyae and G . 
agrarius. 

Gammarus dulensis S. Karaman, 1929 
(Fig. 11) 

Refs. — Gammarus pavlovici dulensis (part.) S. Karaman, 
1929: 96, fig. 9b. 

Gammarus dulensis ; G. Karaman, 1973: 26, figs. 13-15; 
1974: 10; Pinkster, 1978: 247; Barnard & Barnard, 1983: 
466. 

Gammarus balcanicus (part.); G. Karaman, 1966: 119. 

? Gammarus spinicaudatus (part.) Schaferna, 1926: 2, 13. 

Diagnosis. — Body smooth, metasome 
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segments poorly setose, smooth. Antenna 2 
poorly setose, basis of pereiopods 6 and 7 with 
setae on inner surface. 

Description. — Male: Body length up to 12 
mm. Metasome segments 1 to 3 smooth, only 
set with some short setae along the posterior 
margin. Urosome segments (fig. 11M) not 
elevated, armed with one dorsomedian and two 
dorsolateral groups of spines and setae; the 
setae are as long as or longer than the spines. 

The lateral lobes of the head (fig. 11 A) are 
rounded, the eyes round or ovoid, as long as or 
smaller than the diameter of the peduncle of the 
first antenna. 

The first antenna (fig. 11B) hardly reaches 
half the body length, it is poorly setose. The 
main and accessory flagellum have up to 25 and 
3 to 5 segments, respectively. 

Peduncle segments 4 and 5 of the second 
antenna (fig. 11C) are set with 3 to 5 groups of 
short setae along the inferior margin. The 
flagellum is slender, somewhat dorsoventrally 
compressed, armed with setae which are shorter 
than the diameter of the flagellar segments on 
which they are implanted. Calceoli are present. 

The second segment of the mandibular palp 
has 4 to 6 setae in its proximal part and 6 to 9 
setae in its distal part. The last segment is 
armed with 18 to 22 D-setae, 4 to 6 E-setae, one 
group of A-setae, and 1 or 2 groups of B-setae. 

Gnathopods 1 (fig. 11D) and 2 are 
moderately setose, bearing straight setae only. 
The propodus of gnathopod 1 (fig. 11E) has a 
medial palmar spine and several (groups of) 
spines along the posterior margin. The pro¬ 
podus of the second gnathopod (fig. 11F) has a 
medial palmar spine, 2 palmar angle spines and 
3 or 4 smaller spines on the inner surface near 
the palmar angle. 

Pereiopod 3 (fig. 11G) is poorly to 
moderately setose, the setae being sometimes as 
long as the diameter of the segments on which 
they are implanted. The setation of pereiopod 4 
(fig. 11H) is little shorter than that of pereiopod 
3. 

The basal segments of pereiopods 5 to 7 (figs. 

11-I, J, K) gradually change from almost rect¬ 
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angular with a distinct posterodistal corner (in 
P5) into a more elongate one (in P7) in which 
this protrusion is almost invisible. In P6 and 
especially in P7 these basal segments are set 
with a number of setae on the inner surface. 
The armature of the other segments almost 
exclusively consists of spines. 

The epimeral plates 2 and 3 (fig. 11L) have 
almost rectangular to moderately pointed 
posteroinferior corners. The lower surface of 
epimere 2 is set with setae only; in epimere 3 
spines and some setae are found. 

The inner ramus of uropod 3 (fig. 11-0) is 
nearly half as long as the first segment of the 
outer ramus. The second segment of the outer 
ramus is longer than the distal spines. The 
armature is of the normal balcanicus type; the 
setae along the outer margin (if present) are 
always simple. 

The telson lobes (figs. 1 IN, P) are more than 
twice as long as wide. Usually the armature 
consists of one or two distal spines accompanied 
by several longer setae; sometimes (fig. IIP) 
setae or spines are found on the dorsal surface 
of the lobes. 

Female: Pereiopods 3 and 4 densely setose, the 
setae being longer than the diameter of the 
segments on which they are implanted. Both 
antennae 1 and 2 are slightly more setose than 
in the male. Pereiopods 5 to 7 resemble those in 
the other sex. 

The colour of live specimens is yellowish. 

Variability. — The armature of epimeres 2 and 
3 can be more or less dense (epimere 2) or vary¬ 
ing in composition of the elements partitioning 
in it (epimere 3). The number of setae on the 
inner surface of the basal segments in 
pereiopods 6 and 7 can vary considerably, but 
some setae are always present. 

Material examined. — 

Yugoslavia: Macedonia, Skopska Crna Gora, Dulo spring 
near village Banjani, X-1927, many specimens. The 
cr holotype, 11 mm long, and many paratypes are 
deposited in the collection of G. Karaman, Titograd, 
Yugoslavia. 

— do., 27-VII-1969, many specimens accompanied by 
G. balcanicus (KC). 
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— Macedonia, Skopska Cma Gora, brook uphill of 
Monastery St. Ilija, near Banjani, 27-VII-1969, 
several specimens (KC). 

— Macedonia, Skopska Crna Gora, brook uphill of 
village Pobozje, 27-VII-1969, many specimens 
( kc >. 

— Macedonia, Skopje, spring near village Butelj, 1960, 
several specimens (KC). 

— Macedonia, Skopje, spring Belbanunar near Saraj, 
29-VII-1969, many specimens, accompanied by G. 
balcanicus (KC). 

— Macedonia, brook Banjicki Potok near Gostivar, 10- 
V-1963, several specimens, accompanied by G . 
balcanicus (KC). 

— Crna Gora, brook in town of Ivangrad, 19-VI-1969, 
many specimens (KC). 

— Crna Gora, spring of tributary of river Lim at 
Tvrda§, 9-VI-1966, several specimens accompanied 
by G. balcanicus (KC). 

Remarks and affinities. — G. dulensis , although 
it has many characters in common with G. 
balcanicus , clearly differs from this species by the 
possession of setae on the inner surface of 
pereiopods 6 and 7, and the setose epimeral 
plates 2 (and 3). Other species with the same 
“pilosity” on the inner side of the basal 
segments in pereiopods 6 and 7 show remark¬ 
able differences in the structure of the second 
antenna, armature and structure of the 
metasome, etc. 

Distribution and ecology. — Southern 
Yugoslavia, in brooks and springs, often 
accompanied by G. balcanicus . 

Gammarus pljakici G. Karaman, 1964 

(Fig. 12) 

Refs. — Gammarus ( Rivulogammarus ) pljakici G. Karaman, 
1964: 1, figs. 1-4. 

Gammarus pljakici, G. Karaman, 1974: 12; Pinkster, 1978 
248; Barnard & Barnard, 1983: 468. 

Diagnosis. — A small species with partially 
reduced dorsal armature of the urosome. 
Antenna 2 without calceoli in males. Armature 
of pereiopods very poor. Uropod 3 very short, 
reduced. 

Description. — Male: Maximum length 
observed 9 mm. Metasome segments 1 to 3 
smooth, unarmed. Urosome segments 1 and 2 
without dorsolateral groups of elements (fig. 
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12L); urosome segment 3 with 2 dorsolateral 
groups of spines and setae and 2 groups of dor- 
somedian setae (2 setae in each group) (fig. 
12L). 

The lateral lobes of the head (fig. 12A) are 
rounded, the eyes almost round to ovoid, as 
long as or shorter than the diameter of the 
peduncle of antenna 1. 

The first antenna (fig. 12B) is almost half the 
body length, poorly setose. The main flagellum 
has up to 28 articles; the accessory flagellum 2 
or 3. 

The second antenna (fig. 12C) is relatively 
slender; its peduncle segments 4 and 5 bear 5 or 
6 groups of long setae. The flagellum is short, 
moderately setose, without calceoli. 

The mandibular palp has an unarmed first 
segment. The second segment bears 5 to 6 setae 
in its proximal part and 11 to 13 in its distal 
part. The last segment (fig. 12D) is armed with 
2 groups of A-setae, 1 group of B-setae, 1 or 2 
C-setae, 17-20 D-setae and 4 or 5 E-setae. 

Gnathopods 1 (fig. 12E) and 2 are 
moderately setose, all setae being straight. The 
propodus of gnathopod 1 (fig. 12F) has a medial 
palmar spine and several spines along the poste¬ 
rior margin. The dactylus is slender. The pro¬ 
podus of gnathopod 2 (fig. 12G) likewise has a 
medial palmar spine, as well as 3 palmar angle 
spines, and some smaller spines on the inner 
surface. 

Pereiopods 3 (fig. 12H) and 4 are poorly 
setose, like those in G . balcanicus . 

The basal segments of pereiopods 5 to 7 (figs. 
12-1, J, K) each have a sharply protruding lobe, 
their inner surface is unarmed. The other 
segments are sparsely armed with short spines 
and even shorter setae. 

Epimeral plates 2 and 3 (fig. 12N) are almost 
rectangular to slightly pointed. The armature is 
scarce. 

Uropods 1 and 2 normal. Uropod 3 is short, 
hardly exceeding the tip of uropod 1 (fig. 12M). 
The inner ramus is about half as long as the 
outer ramus (fig. 12P), sparsely armed along 
the inner margin and tip; the second segment of 
the outer ramus is very short, reduced, much 
shorter than the spines. The armature on the 









234 G. S. KARAMAN & S. PINKSTER - GAMMARUS BALCANICUS-GROUP 


outer margin of the exopodite is scarce, with a 
maximum of 3 groups of spines and setae; the 
inner margin is either unarmed or armed with 
1 seta only. 

The telson (fig. 12-0) is normal, armed with 
a distal group of 2 or 3 spines and 1 or 2 addi¬ 
tional short setae. Sometimes a seta is found on 
the dorsal surface. 

Female: Apart from the usual differences 
between the sexes, like the absence of medial 
palmar spines in gnathopods 1 and 2, females 
differ from males in more setose pereiopods 3 
and 4 and more setose antennae. Pereiopods 5 
to 7, epimeral plates, telson and uropod 3 are 
like those in males. 

The colour of live specimens is unknown. 

Variability. — Considerable variability was 
observed in the armature of the epimeral plates, 
especially in plate 3. Usually only 2 or 3 spines 
are found, but sometimes a much higher 
number is found, intermixed with some setae. 

Material examined. — 

Yugoslavia: Crna Gora, Andrijevica, VIII-1933, many 
specimens. The O' holotype and many paratypes 
have been deposited in G. Karaman’s collection, 
Titograd. 

— Crna Gora, Ivangrad, VIII-1933, many specimens 
(KC). 

— Crna Gora, spring near road to Andrijevica, 14- 
VIII-1968, many specimens accompanied by 
Synurella ambulans Fr. Muller, 1846 (KC). 

Remarks and affinities. — In most of its char¬ 
acters this species resembles G. balcanicus. It dif¬ 
fers from the latter in the very reduced uropod 
3 and armature of the urosome segments. 

Distribution and ecology. — So far this species 
is known from a limited area in the northern 
part of Crna Gora, Yugoslavia, only, once 
occurring in a spring together with Synurella 
ambulans. 

Gammarus halilicae G. Karaman, 1969 
(Fig. 13) 

Refs. — Gammarus balcanicus halilicae G. Karaman, 1969 
45, figs. 1-16. 

Gammarus halilicae ; G. Karaman, 1974: 11; Barnard & Bar¬ 
nard, 1983: 466. 


Diagnosis. — Pereiopods 3 to 7 elongate, with 
very slender segments, poorly setose. 
Metasome smooth, urosome low. Antenna 2 
slender, poorly setose, without calceoli. Uropod 
3 poorly setose. 

Description. — Male: Maximum length 
observed 13 mm. Body smooth, urosome (fig. 
13K) non-elevated, urosomites each with one 
dorsomedian and two dorsolateral groups of 
spines and short setae. 

Lateral cephalic lobes obtuse to slightly 
rounded (fig. 13A). Eyes rounded to slightly 
ovoid, smaller than the diameter of the pedun¬ 
cle of antenna 1. 

The first antenna (fig. 13B) is long, reaching 
2/3 of the body length; it is very poorly setose. 
The main flagellum and accessory flagellum 
have up to 32 and 3 or 4 segments, respectively. 

The second antenna (fig. 13C) is also 
slender. Peduncle segments 4 and 5 each bear 
6 or 7 groups of short setae along the ventral 
margin. The flagellum has up to 11 segments, 
is sparsely armed and does not bear calceoli. 

The mouthparts are like those in G. 
balcanicus . The second segment of the man¬ 
dibular palp has 5 to 6 setae in its proximal part 
and 7 to 9 setae in its distal part. The last seg¬ 
ment bears 32 to 35 D-setae, 5 or 6 E-setae, one 
group of A-setae and one group of B-setae. 

Coxae 1 to 4 longer than wide, with rounded 
inferior corners. Gnathopods 1 and 2 
moderately setose, with straight setae only. The 
propodus of gnathopod 1 (fig. 13D) has a 
medial palmar spine and many spines along the 
posterior margin. The dactylus is slender. The 
propodus of gnathopod 2 (fig. 13E) likewise has 
a medial palmar spine as well as 3 palmar angle 
spines and 2 smaller spines on the inner sur¬ 
face. The dactylus is slender. 

Pereiopods 3 and 4 (figs. 13F, G) are long 
and slender, poorly setose; the dactyli are short. 

Pereiopods 5 to 7 (figs. 13H, I, N) are also 
long and slender. In P6 and P7 the basal 
segments are more than twice as long as wide, 
without setae on the inner surface. Segments 3 
to 6 are sparsely armed with some spines and 
some single short setae. The dactyli are short. 
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Epimeral plates 2 and 3 (fig. 13J) are almost 
rectangular to slightly pointed, armed with 
some spines only. 

Uropod 3 (figs. 13M, O) is elongate with 
narrow slender rami. The endopodite is slightly 
longer than half the exopodite. Both rami are 
poorly setose, bearing a limited number of 
(groups of) spines, intermixed with short setae. 
The setae on the outer margin of the exopodite 
are never setose. The second segment of the 
exopodite is short. 

The telson lobes (fig. 13L) are tapering 
distally, each lobe bearing one distal spine and 
2 to 4 setae. Some short setae occur on the dor¬ 
sal surface of each lobe. 

Female: Shows the same long and slender 
pereiopods as the male. 

The colour of live specimens is milky white 
(body pigments absent). 

Variability. — See G. balcanicus. 

Material examined. — 

Yugoslavia: Macedonia, Donja Halilica Cave near village 
Tresonce, 28-IX-1967, many specimens. The C 
holotype and many paratypes have been deposited in 
the collections of G. Karaman, Titograd. 

— Macedonia, small cave near Donja Halilica Cave, 
28-IX-1967, 3 specimens accompanied by G. 

balcanicus (KC). 

Remarks and affinities. — G. halilicae is closely 
related to G. balcanicus but differs from this 
species in the shape and armature of uropod 3 
and pereiopods 3 to 7. Moreover, the coex¬ 
istence of both forms in the entrance of the 
same cave shows that G. halilicae must be a 
distinct species. 

Distribution and ecology. — Known from two 
nearby caves in Macedonia (Yugoslavia) only, 
accompanied by G. balcanicus . 

Gammarus albimanus G. Karaman, 1968 
(Fig. 14) 

Refs. — Gammarus ( Rivulogammarus ) balcanicus albimanus G. 
Karaman, 1968a: 149, figs. 1-14. 

Gammarus albimanus ; G. Karaman, 1974: 9; Barnard & 
Barnard, 1983: 464. 

Diagnosis. — Eyes absent, body smooth, 
urosomites low, not elevated. Outer lobe of 


maxilla 1 with densely pectinate spines. Second 
antenna poorly setose, calceoli present in males. 
Pereiopods 5 to 7 without setae on the interior 
surface of the basis. Epimeres 2 and 3 with 
spines. 

Description. — Male: Body length up to 10 
mm; body pigments absent. Mesosome and 
metasome segments unarmed. Urosomites 1 to 
3 (fig. 14N) low, with one dorsomedian group 
of 2 or 3 setae and two dorsolateral groups of 
spines and setae. 

The lateral cephalic lobes are rounded; eyes 
are absent (fig. 14A). 

The first antenna (fig. 14B) is slightly longer 
than half the body length. Both peduncle and 
flagellar segments are poorly setose. The main 
flagellum has up to 26 segments, the accessory 
flagellum 3. 

The second antenna (fig. 14C) is slender; 
peduncle segments 4 and 5 are provided with 3 
or 4 groups of setae of about the same length as 
the diameter of the segments. The up to 13- 
segmented flagellum is poorly setose. Calceoli 
are always present. 

The mouthparts are of the balcanicus type 
except for maxilla 1 (fig. 14E), which has an 
outer lobe with densely pectinate spines 
(against poorly pectinate in all other members 
of this group). The second segment of the man¬ 
dibular palp (fig. 14D) has 3 or 4 setae in its 
proximal part and 4 or 5 setae in its distal part. 
The third segment is armed with 16 to 20 D- 
setae, 2 groups of A-setae and one group of 
B-setae. 

Coxae 1 to 4 normal, with rounded ventral 
corners. Gnathopods 1 and 2 moderately setose 
with straight setae only. The propodus of 
gnathopod 1 (fig. 14F) has a row of spines and 
setae along the posterior margin. A medial 
palmar spine is present. The propodus of 
gnathopod 2 (fig. 14G) has a concave palm with 
a well-developed medial palmar spine, 2 or 3 
palmar angle spines and 1 or 2 spines on the 
inner surface near the palmar angle. 

Pereiopods 3 and 4 (figs. 14H, I) strong with 
slightly recurved articles, poorly setose. In both 
the dactylus is short. 
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Pereiopods 5 to 7 (figs. 14J-L) moderately 
long, their basis provided with a ventro- 
posterior rounded tooth (not lobe); no setae are 
found on the interior surface of the basal 
segments. Segments 3 to 6 of P5 to P7 provided 
with spines, setae are almost absent, the dactyli 
are short. 

Epimeral plates 2 and 3 (fig. 14M) are rect¬ 
angular to slightly pointed, armed with spines 
only. 

Uropod 3 (fig. 14P) is moderately setose, its 
endopodite nearly half as long as its exopodite. 
Outer margin of exopodite without plumose 
setae. 

Telson (fig. 14-0) short, each lobe with 2 
distal spines, often mixed with 1 or 2 short 
setae; 1 or 2 setae are present on the dorsal sur¬ 
face of each lobe. 

Female: Antenna 2 with longer setae than in the 
male, calceoli absent. Pereiopods 3 to 7 poorly 
setose, like in males. Oostegites broad. 

The colour of live specimens is milky white 
(body pigments absent). 

Variability. — The shape of the epimeral plates 
is variable. Sometimes a supplementary spine is 
found in between the medial palmar spine and 
the palmar angle spines. 

Material examined. — 

Yugoslavia: Macedonia, Golema Pe§tera Cave near 
village Gornja Dzonovica (Gostivar), 2-1-1968. The O' 
holotype and several paratypes have been deposited in the 
collections of G. Karaman, Titograd. 

Remarks and affinities. — G. albimanus belongs 
to the balcanicus-g roup because of the structure 
of its pereiopods 3 and 4 and its uropod 3. 
Within this group it is the only blind species 
without body pigments. Its maxilla 1 is slightly 
modified (densely pectinate spines on the outer 
lobe) for a better filtration of the food. All other 
mouthparts are like those in the other members 
of the group. 

Distribution and ecology. — Known from the 
type locality, a cave in Macedonia (Yugoslavia) 
only, living in the subterranean stream of the 
cave. 


Gammarus loneipedis n. sp. 

(Fig. 15) 

Diagnosis. — Medium large species with 
smooth meso- and metasome and low, not 
elevated urosome; armature of urosomite 1 par¬ 
tially reduced. Eyes very small, pereiopods 3 to 
7 elongate, poorly setose. Females with poorly 
setose pereiopods 3 and 4. 

Description. — Male: Maximum length 
observed 15 mm. Metasome segments 
unarmed, urosome segments 1 to 3 (fig. 15L) 
not elevated; dorsal armature of urosome seg¬ 
ment 1 (often) partially reduced, consisting of 1 
or 2 middorsal and 0 to 2 lateral setae only. 
Urosomites 2 and 3 with one middorsal and two 
dorsolateral groups of elements (spines and/or 
setae). 

The lateral cephalic lobes are rounded, the 
eyes very small, almost round, always smaller 
than the diameter of the peduncle of antenna 1 
(fig. 15A). 

The first antenna (fig. 15B) is relatively 
short, hardly reaching half the body length. 
Both peduncle and flagellum are poorly setose. 
The main and accessory flagellum have 21 to 25 
and 2 or 3 segments, respectively. 

The second antenna (fig. 15C) is slender, 
with a short gland cone. Peduncle segments 4 
and 5 are moderately setose with 3 to 4 and 4 
to 5 groups of short setae, respectively. The 
slender flagellum is also poorly setose, calceoli 
are present. 

The second segment of the mandibular palp 
(fig. 15D) has 4 to 5 setae in its proximal part 
and 6 to 7 setae in its distal part. Segment 3 is 
armed with 21 to 24 D-setae, 4-5 E-setae, one 
group of A-setae and 2 groups of B-setae. 

The ventral corners of coxal plates 1 to 4 are 
rounded. Gnathopods 1 and 2 (figs. 15E, F) are 
moderately setose, bearing straight setae only. 
In both gnathopods the propodus is provided 
with a medial palmar spine and 2 or 3 palmar 
angle spines. Moreover, in gnathopod 1 a series 
of smaller spines is found along the posterior 
margin. The dactyli are slender, narrow. 

Pereiopods 3 and 4 (figs. 15G, H) are 
elongate and slender, both poorly armed with 



, epimeres; 
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very short setae along the posterior margins. 
The dactyli are moderately slender. 

Pereiopods 5 to 7 (figs. 15-1, J, K) are like¬ 
wise elongate and slender. The basal segments 
are long and narrow (in P6 and P7 more than 
twice as long as wide) and have no setae on their 
inner surface. The distal part of the basal 
segments is always wider than the proximal part 
of the ischium, thus forming a backward pro¬ 
truding lobe. Segments 3 to 6 are poorly armed 
with small groups of spines and short setae. The 
dactyli are moderately slender. 

Epimeral plates 2 and 3 (fig. 15M) bear a 
limited number of spines along the ventral 
margin, occasionally intermixed with some 
short setae. 

Uropod 3 (fig. 15-0) is moderately long, 
with an inner ramus about 1/2 to 3/5 as long as 
the outer ramus. The armature does not show 
much differences with that encountered in G. 
balcanicus . 

The telson lobes (fig. 15N) are elongate, each 
lobe bearing two distal spines and a limited 
number of short setae. On the dorsal surface of 
the lobes 1 or 2 setae may be present. 

Female: Differs from the male in a slightly 
longer setation of antenna 2, the absence of 
calceoli and medial palmar spines, and a 
shorter uropod 3. The setation of pereiopods 3 
and 4 is like in males. 

The colour of live specimens is unknown. 

Variability. — Variability was observed in the 
armature of the first urosome segment (more or 
less reduced) and the size of the eye. 

Material examined. — 

Turkey: Prov. Konya, Hadim, Su Ciktigi Cave, alt. 1700 
m, 24/25-IV-1973, 15 specimens. The O* holo- 
type and 12 paratypes have been deposited in the 
collections of the Museo Civico di Storia 
Naturale, Verona; 2 paratypes have been 
deposited in the collections of G. Karaman, 
Titograd. 

— Prov. Isparta, Zindam Magarasi Cave 
(Anamas), ll-VIII-1967, 4 specimens (MCSN). 

— Do., 17-IV-1973, 2 specimens (MCSN). 

Remarks and affinities. — G . longipedis n. sp. 
resembles G. balcanicus in many aspects. The 
most important differences are found in the 


elongation of the pereiopods, a phenomenon 
that is often observed in cave-dwelling Gam - 
marus species (see also Karaman & Pinkster, 
1977a & b). Within this group the same was 
found in G. halilicae. This last species, however, 
differs from G. longipedis in the reduction of the 
third uropod. 

Distribution and ecology. — So far G. longipedis 
n. sp. is known from cave waters in the 
southern part of Asia Minor only, at altitudes 
up to 1700 m. 

Gammarus ochridensis (Schaferna, 1926) 
(Fig. 16) 

Refs. — Echinogammarus ochridensis Schaferna, 1926: 3, 
figs. 1-8. 

Gammarus echiniformis S. Karaman, 1929: 94, fig. 8. 
Gammarus ohridensis ohridensis ; S. Karaman, 1931a: 53, 
figs, lib, d, f. 

Gammarus (Rivulogammarus)ochridensis ; Schellenberg, 1937a: 
270; Stankovic & Pljakic, 1962: 68, fig. la; (part.) 
Schellenberg, 1943: 97. 

Rivulogammarus ochridensis ; Straskraba, 1967: 208. 
Gammarus ochridensis ochridensis; G. Karaman, 1974: 11. 
Gammarus ochridensis ; G. Karaman, 1977a: 54; Pinkster, 
1978: 248; Barnard & Barnard, 1983: 468. 
Rivulogammarus ochridensis ochridensis ; G. Karaman, 1968b: 
55. 

Diagnosis. — Large species with spines and 
setae on dorsal surface of all metasome 
segments. Antennae 1 and 2 slender with long 
setae. Calceoli present. Epimeral plates with 
some spines only. 

Description. — Male: Maximum length 
observed 18 mm. Dorsal surface of metasome 
segments not elevated, provided with several 
spines each. Urosome segments slightly 
elevated, armed with one dorsomediari and two 
dorsolateral groups of 2 or 3 spines and 1 to 3 
setae (fig. 16N). 

The lateral lobes of the head (fig. 16A) are 
rounded, the eyes slightly reniform, as long as 
or little longer than the diameter of the pedun¬ 
cle of antenna 1. 

The first antenna (fig. 16B) is about 3/5 of 
the total body length. Peduncle segment 3 is 
always shorter than peduncle segments 1 or 2. 
The peduncle segments as well as the proximal 
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Fig. 16. Gammarus ochridensis Schaferna, 1926. A-P, O', 15 mm, from the coast of Lake Ohrid, Yugoslavia. A, head; 
B, antenna 1; C, antenna 2; D, mandibular palp; E, gnathopod 1; F, propodus of gnathopod 1; G, gnathopod 2; H, 
propodus of gnathopod 2; I, pereiopod 3; J, pereiopod 4; K, pereiopod 5; L, pereiopod 6; M, pereiopod 7; N, meta- 
+ urosome + epimeres; O, telson; P, uropod 3. Q-R, 9, 9.5 mm, from same locality. Q, propodus of gnathopod 
1; R, propodus of gnathopod 2. 
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10 to 15 flagellar segments are armed with 
many groups of relatively long setae, longer (up 
to 2.5 times) than the diameter of the segments 
on which they are implanted. The main and 
accessory flagellum have up to 26 and 3 or 4 
segments, respectively. 

The second antenna (fig. 16C) is slender, set 
with many groups of setae on both its peduncle 
and flagellar segments. These setae are as long 
as or longer than the diameter of the segments 
on which they are implanted. Calceoli are 
always present. 

The first segment of the mandibular palp 
(fig. 16D) bears one seta; the second is provided 
with 6 to 8 setae in its proximal part and 6 to 
9 setae in its distal part. The third segment 
bears 32 to 38 D-setae, 5 or 6 E-setae and one 
group of A-setae. C-setae are absent. 

Coxal plate 1 with slightly concave anterior 
margin (fig. 16E), coxae 2 to 4 normal. 
Gnathopods 1 and 2 (figs. 16E-H) moderately 
setose, bearing straight setae only. Propodus of 
gnathopod 1 pyriform with 3 to 5 groups of 
setae and 2 or 3 pairs of short spines at the pos¬ 
terior margin. Palm with medial palmar spine, 
2 palmar angle spines and some smellier spines 
on the inner surface. Dactylus moderately 
slender, occasionally with 2 setae on the dorsal 
surface. The propodus of gnathopod 2 is nearly 
as long as that of gnathopod 1 with 8 to 10 
groups of setae along the posterior margin. 
Palm slightly concave, with one medial palmar 
spine, 3 palmar angle spines and 2 smaller 
spines on the inner surface. Dactylus as in 
gnathopod 1. 

Pereiopods 3 and 4 (figs. 16-1, J) moderately 
long, sparsely armed with spines and some 
setae. The dactyli are short and stout. 

Pereiopods 5 to 7 (figs. 16K-M) are also 
moderately long, sparsely armed with spines 
and some short setae. The inner surface of the 
basal segments is unarmed. The dactyli are 
short and stout. 

Epimeres 1 and 2 are almost rectangular, 
epimere 3 moderately to sharply pointed. The 
armature is very poor (fig. 16N). 

Uropod 3 (fig. 16P) is moderately long, 
poorly setose. The endopodite is 2/5 to 1/2 


times as long as the exopodite. The exopodite 
has plumose setae at the inner margin and sim¬ 
ple setae, intermixed with single spines, at the 
outer margin. 

The telson (fig. 16-0) is short, slightly wider 
than long, each lobe with 2 distal spines, inter¬ 
mixed with 2 or 3 short setae. 

Female: Setosity of antennae 1 and 2, uropod 3, 
epimeres, and pereiopods 5 to 7 like in the 
male. Calceoli absent. Gnathopods 1 and 2 
have no medial palmar spine (figs. 16Q, R). 
Pereiopods 3 and 4 have remarkably longer 
setae than in males, being as long as (in P4) or 
longer than (in P3) the diameter of the 
segments on which they are implanted. 

The colour of live specimens is yellowish to 
yellow-brown. 

Variability. — Apart from the usual variability 
within this group, the length and the number of 
setae in antennae 1 and 2 is rather variable. 

Material examined. — 

Yugoslavia, Lake Ohrid: W. of Ohrid town, under stones, 
near the shore of the lake, 13-VI1-1939, many 
specimens (KC). 

— Coast of Lake Ohrid, 1924, 10 specimens (KC). 

— Coast of Lake Ohrid near Sv. Jovan, 17-VI-1939, 6 
specimens (KC). 

— Spring near Ohrid town, 1934, 20 specimens (KC). 

— Beach of Lake Ohrid between Ohrid and Sv. Naum, 
under stones, VI-1969, many specimens (KC). 

— Lake Ohrid, 30-VII-1970, many juvenile specimens, 
accompanied by G. lychnidensis Schellenberg, 1943 
(KC). 

— Lake Ohrid, bottom sample with dredge near 
Struga, depth 4.5 fathoms, in vegetation of Chara 
sp., 26-IV-1954, 5 specimens (ZMA). 

— Shore of Lake Ohrid, 5 km S. of Ohrid, substrate of 
Chara , boulders and sand, 26-V-1954, many 
specimens (ZMA). 

— Beach springs along Lake Ohrid near Sv. Naum, 
under stones, 10 specimens (ZMA). 

Loc. typ. — Coast of Lake Ohrid, under stones. The 0* 
holotype and paratypes are most probably deposited in the 
Zoological Museum, Prague, Czechoslovakia. 

Remarks and affinities. — G. ochridensis , 
because of its scarce setation of pereiopods 3 
and 4 and uropod 3, belongs to the Gammarus 
balcanicus-g roup. It is characterized by the dor¬ 
sal armature of all three metasome segments, all 
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three provided with several spines and setae. In 
this respect it resembles G. accolae from Kirgoz 
(prov. Antalya, Turkey). It differs from this 
species in its more setose antenna 2, the 
presence of calceoli in males, and in the shape 
of the epimeres which are less pointed. (See 
also: General remarks on the species of the G. 
ochridensis- complex.) 

Distribution and ecology. — G. ochridensis lives 
in coastal waters of Lake Ohrid. It was found 
together with G. lychnidensis and G. salemaai. 

Gammarus macedonicus G. Karaman, 1976 
(Fig. 17) 

Refs. — Gammarus macedonicus G. Karaman, 1976b: 71, 
figs. 1-5; 1977a: 77, figs. XIII-XIV; Barnard & Barnard, 
1983: 467. 

Diagnosis. — Medium large species with spines 
and setae on the dorsal surface of all metasome 
segments. Antenna 2 short with short inflated 
flagellum bearing numerous, short brushlike 
setae. Calceoli always absent in both sexes. 
Basal segments of pereiopods 5 to 7 without 
setae on inner surface. 

Description. — Male: Maximum length 
observed 14.4 mm. Mesosome dorsally smooth, 
unarmed; metasome segments 1 to 3 with dor¬ 
sal spines intermixed with some single setae, 
like in G. ochridensis. Urosomites 1 to 3 slightly 
elevated, with one dorsomedian and 2 dor¬ 
solateral groups of spines (fig. 17N). 

N The eyes are ovoid to slightly reniform, 
slightly longer than the diameter of the first 
peduncle segment of antenna 1. 

The armature of both peduncle and flagellum 
of the first antenna is poorly developed. The 
main and accessory flagellum are up to 24-, and 
3- or 4-segmented, respectively (fig. 17A). 

The second antenna is short. The setae on 
peduncle segments 4 and 5 are implanted in 
groups, being shorter than the diameter of the 
peduncle segments. The flagellum is short, 
slightly inflated and dorsoventrally compressed. 
Each segment is armed with a transverse row of 
setae at the inferior margin, forming a short 
brush. Calceoli are absent (fig. 17B). 


The first segment of the mandibular palp 
(fig. 17C) is unarmed; the second segment 
bears 18 to 22 setae. The third segment (fig. 
17D) is armed with 8 to 10 E-setae, 38 to 40 D- 
setae, 2 groups of A-setae, 2 groups of B-setae 
and 3 to 4 (sometimes 2) C-setae. 

The coxal plate of gnathopod 1 (fig. 17E) has 
a slightly concave anterior margin. The pro- 
podus (fig. 17F) is pyriform, its palm armed 
with a medial palmar spine and 2 palmar angle 
spines on the outer surface and 3 or 4 smaller 
subcorner spines on the inner surface. The dac- 
tylus is moderately slender with one seta on the 
dorsal margin. 

The propodus (fig. 17H) of the second 
gnathopod (fig. 17G) is slightly longer than that 
of gnathopod 1. A strong medial palmar spine 
is present together with 3 palmar angle spines 
and 3 smaller spines. The setation of both 
gnathopods is scarce. 

The setation of pereiopods 3 and 4 is scarce 
and short (figs. 17-1, J). 

Pereiopods 5 to 7 (figs. 17K-M) are 
moderately long and slender, their segments 3 
to 6 armed with spines and very short setae 
only. The basal segments have unarmed inner 
surfaces. The dactyli are relatively long, 
moderately slender. 

The epimeral plates change from almost rect¬ 
angular in the first to moderately pointed in the 
third. The armature is scanty (fig. 17N). 

Uropod 3 (fig. 17P) is rather short and poorly 
setose. The inner ramus is never longer than 
half the outer ramus. The outer margin of the 
exopodite bears a few groups of spines and 
some short, simple setae. 

The telson lobes (fig. 17-0) are little more 
than twice as long as wide, armed with 2 distal 
spines and 1 or 2 setules. 

Female: Like in G. stankokaramani (vide infra) 
females of this species have gnathopods with a 
well-developed medial palmar spine. However, 
calceoli are absent, like in the males. The other 
setation of the antennae, pereiopods and 
uropods does not show remarkable differences 
with the other sex. The broad oostegites are 
found on thoracic segments 2 to 5. 

The colour of live specimens is unknown. 



antenna 1; 
1; G, gnat] 
pereiopod 
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Variability. — Apart from the usual pattern no 
striking variability was observed. This of course 
can be due to the low number of specimens 
examined. 

Material examined. — 

Yugoslavia, Lake Ohrid: Depth 40 m, 14-IX-1934, 
8 specimens accompanied by G . stankokaramani G. 
Karaman, 1976. The O' holotype and 7 paratypes 
have been deposited in the collection of G. 
Karaman, Titograd. 

— Depth 160 to 240 m, 1934, 1 specimen accompanied 
by G. stankokaramani (KC). 

Remarks and affinities. — G. macedonicus seems 
to be related to G . stankokaramani because of the 
presence of a medial palmar spine in the 
gnathopods of both sexes. However, it differs 
from this species by the absence of calceoli in 
both sexes, the smooth last mesosome segment 
and the presence of C-setae on the third seg¬ 
ment of the mandibular palp. 

Distribution and ecology. — G. macedonicus lives 
in the deeper parts of Lake Ohrid. It was found 
together with G. stankokaramani . 

Gammarus stankokaramani G. Karaman, 

1976 

(Fig. 18) 

Refs. — Gammarus stankokaramani G. Karaman, 1976a: 87, 
figs. TV; 1977a: 81, figs. XIV-XV; Barnard & Barnard, 
1983: 469. 

Diagnosis. — Last mesosome and all metasome 
segments with spines and setae on the dorsal 
surface. Antenna 2 in both sexes with calceoli. 
Palm of gnathopods 1 and 2 with medial palmar 
spine in male and female. Basis of pereiopods 5 
to 7 without setae at the inner surface. 

Description. — Male: Maximum length 
observed 19 mm. The last mesosome segment 
and all three metasome segments are armed with 
groups of elements on the dorsal surface, each 
consisting of several spines and a single seta. 
The urosome is identical to that of G. ochridensis 
(fig- 18J). 

The lateral lobes of the head (fig. 18A) are 
more or less rounded, the eyes are small, 1.5 
times as long as wide and widely separated from 
the middorsal line. 


The first antenna (fig. 18B) is 1/2 to 3/5 of 
the total body length, sparsely setose; the setae 
on the peduncle segments and the flagellum are 
shorter than the diameter of the segments on 
which they are implanted. 

The second antenna (fig. 18C) is moderately 
setose. The peduncle segments each bear 5 to 6 
groups of setae along their ventral margin as 
well as some lateral groups. The setae are as 
long as or slightly longer than the diameter of 
the peduncle segments. The flagellum is strong, 
slightly inflated and sparsely setose. Calceoli 
are always present. 

The first segment of the mandibular palp has 
one seta near its distal end. The second segment 
bears 20 to 26 setae; the third segment 32 to 39 
D-setae, 6 to 8 E-setae, one group of A-setae 
and 3 groups of B-setae. 

The coxal plate of gnathopod 1 (fig. 18D) is 
slightly concave. The propodus (fig. 18E) is 
pyriform, and armed with a medial palmar 
spine, two palmar angle spines, and a pair of 
smaller spines in between them. On the inner 
surface three more spines are found. The dac- 
tylus is long and slender, bearing 2 or 3 setae at 
the superior surface. 

The propodus of gnathopod 2 (figs. 18F, G) 
is slightly longer than that of PI. Its palm is 
armed with a medial palmar spine, 3 palmar 
angle spines as well as one spine in between 
them. Two or three smaller spines occur on the 
inner surface of the propodus. The dactylus is 
also slender and bears 2 or 3 (sometimes 4) 
setae at the superior margin. 

Pereiopods 3 (fig. 18H) and 4 are long, 
slender, the set at ion is short and scarce. 

Pereiopods 5 to 7 (fig. 18-1) are long and 
slender, their segments 3 to 6 are armed with 
spines and some very short setae only. The 
inner surface of the basal segments is unarmed. 
The dactyli are moderately slender. 

Epimeral plates 2 and 3 are moderately 
pointed, armed with some spines (and often 
some setae) along the inferior margin (fig. 18J). 

Uropod 3 (fig. 18L) is moderately long. The 
inner ramus is moderately setose, 3/5 to 2/3 as 
long as the outer ramus. The outer margin of 
the exopodite is sparsely armed with a few 
spines and some short simple setae. 
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Fig. 18. Gammarus stankokaramani G. Karaman, 1976. A-L, CT, 17 mm, from Lake Ohrid, depth 100 m, Yugoslavia. 
A, head; B, antenna 1; C, antenna 2; D, gnathopod 1; E, propodus of gnathopod 1; F, gnathopod 2; G, propodus 
ofgnathopod 2; H, pereiopod 3; I, pereiopod 7; J, meta- + urosome + epimeres; K, telson; L, uropod 3; M, O', 14.5 
mm, same locality, telson. N-P, 9, 10 mm, same locality. N, second antenna; O, propodus of gnathopod 1; P, propodus 
of gnathopod 2. 
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The telson lobes (figs. 18K, M) are twice as 
long as wide, each with 2 to 4 distal spines and 
1 or 2 short setae. The dorsal surface of each 
lobe is provided with 1 or 2 small setae or one 
spine. 

Female: Unlike in most other species, females 
have a medial palmar spine on gnathopods 1 
and 2 (figs. 18-0, P) and calceoli on the 
flagellum of the second antenna (fig. 18N). The 
setation on the peduncle of antenna 2 and of 
pereiopods 3 and 4 is slightly longer than in 
males. In all other characters both sexes closely 
resemble each other. The gills are ovoid, the 
oostegites very large. 

The colour of live specimens is yellow to 
yellow-red. 

Variability. — In this species most characters 
are very stable, like the presence of calceoli and 
medial palmar spines in females and males. Of 
course some age-dependent variability can be 
observed in the armature of the various 
appendages. 

Material examined. — 

Yugoslavia, Lake Ohrid: Depth 100 m, VIII-1934, many 
specimens. The cr holotype, 17 mm long, and many 
paratypes have been deposited in the collection of G. 
Karaman, Titograd. 

— Depth 80 m, VIII-1934, 15 specimens (KC). 

— Depth 40 m, IX-1934, many specimens (KC). 

— Depth 160-240 m, 1934, 30 specimens, accompanied 
by G. macedonicus (KC). 

— Depth 65-70 m, 1934, 7 specimens (KC). 

— Depth 100 m, 1939, 1 specimen accompanied by G. 
solidus G. Karaman, 1977a and G. lychnidensis 
Schellenberg, 1943 (KC). 

Remarks and affinities. — Gammarus 
stankokaramani differs from all other Gammarus 
species from Lake Ohrid by the presence of 
calceoli on the flagellum of the second antenna 
and of medial palmar spines in both gnathopods 
in females. The dorsal armature of meso- and 
metasome is very similar to that of G. accolae 
from Kirgoz, near Antalya, Turkey. However, 
this species has very sharp epimeral plates, and 
calceoli and medial palmar spines are lacking in 
females. 

Distribution and ecology. — Living in deeper 


waters of Lake Ohrid. It is found together with 
G. solidus , G. macedonicus and G. lychnidensis . 

Gammarus parechiniformis G. Karaman, 
1977 

(Fig. 19) 

Refs. — Gammarus parechiniformis G. Karaman, 1977a: 59, 
figs. IV-VI. 

Gammarus (Rivulogammarus) ochridensis (part.); Schellen¬ 
berg, 1943: 97. 

Gammarus ochridensis ochridensis (part.); G. Karaman, 
1974: 11. 

Diagnosis. — Metasome segments 1 to 3 with 
spines and setae on the dorsal surface. Anten¬ 
nae 1 and 2 poorly setose, epimeral plates 2 and 
3 with spines along the lower margin. Basal 
segments of P6 and P7 without elements on the 
inner surface. 

Description. — Male: Maximum length 
observed 16.7 mm. Mesosome segments dor- 
sally unarmed. Metasome segments 1 to 3 all 
armed with 5 to 15 spines and 4 to 6 setae (fig. 
19K). The urosome segments are slightly 
elevated, not compressed, armed with a dor- 
somedian and a dorsolateral group of 2 to 4 
spines and 0-2 setae. 

The lateral lobes of the head (fig. 19A) are 
rounded, the eyes weakly reniform, as long as 
or slightly longer than the diameter of the 
peduncle of antenna 1. 

The first antenna (fig. 19B) is about 3/5 times 
as long as the total body length. It is poorly 
setose; the main and accessory flagellum have 
up to 30 and 3 to 4 segments, respectively. 

The second antenna (fig. 19C) is also poorly 
setose. The antennal gland is short. The 
flagellum is slender, up to 13-segmented, set 
with few short setae, never forming a brush. 
Calceoli are always present. 

The first segment of the mandibular palp is 
unarmed, the second segment has 7 to 10 setae 
in its proximal part and 8 to 10 setae in its distal 
part. The third segment is armed with 28 to 32 
D-setae, 6 or 7 E-setae, one group of A-setae 
and 2 groups of B-setae; C-setae are absent. 

Coxal plate 1 has a slightly concave anterior 
margin; coxal plates 2 to 4 are normal. The 
propodus of gnathopod 1 (fig. 19D) is pyriform, 
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poorly setose, armed with 3 to 4 groups of small 
spines along the posterior margin and the usual 
medial palmar spine and group of palmar angle 
and subcorner spines. The moderately slender 
dactylus bears one seta on its dorsal margin. 
The propodus of the second gnathopod (fig. 
19E) is little longer than that of the first, very 
poorly setose. A medial palmar spine, 3 to 4 
palmar angle spines and 2 subcorner spines can 
be found. .The dactylus is like in the first 
gnathopod. 

Pereiopods 3 and 4 (figs. 19F, G) are poorly 
setose, the setae being as long as or shorter than 
the diameter of the segments on which they are 
implanted. 

Pereiopods 5 to 7 (figs. 19H-J) are mod¬ 
erately long, their segments 3 to 6 bearing 
groups of spines along both margins. Setae are 
almost absent. The setae along the posterior 
margin of the basal segments are slightly longer 
than in G. balcanicus; the inner surface of these 
basal segments is unarmed. The dactyli are 
short, stout. 

The posteroinferior corners of the epimeral 
plates change from almost rectangular in the 
first to sharply pointed in the third (fig. 19K). 
Some spines are found along the ventral 
margins of epimeres 2 and 3, setae are absent. 

Uropod 3 (fig. 19M) is moderately long, 
poorly setose. The endopodite is 2/5 to 1/2 
times as long as the exopodite. Few groups of 
spines and some short setae are found along the 
outer margin of the exopodite. 

The telson lobes (fig. 19L) are more than twice 
as long as wide, each set with a group of 2 to 5 
distal spines, sometimes accompanied by 1 or 
2 short setae. No spines or setae are found on 
the dorsal surface. 

Female: Apart from the normal sexual dimor¬ 
phism, females differ from the males in (a) a 
longer setation of antenna 2, (b) a distinctly 
longer and denser setation of pereiopods 3 and 
4, and (c) the presence of setae on the inner sur¬ 
face of the basal segments in pereiopods 5 to 7. 
All other characters are like those in males. 

The colour of live specimens is yellow-brown to 
yellow-grey. 


Variability. — Gammarus parechiniformis shows 
the normal pattern within this group of species. 

Material examined. — 

Yugoslavia, Lake Ohrid: Spring near Sv. Naum 
Monastery, IX-1934, many specimens. The O f holo- 
type, 14.3 mm long, and many paratypes have been 
deposited in the collection ofG. Karaman, Titograd. 

— Ibid., 21-VII-1969, many specimens, accompanied 
by G. roeseli Gervais, 1835 (KC). 

— Sv. Naum - Kolibarci, 3-VIII-1930, 6 specimens 
{KC). 

— Biljanini Izvori, springs, 21 -VII-1969, many 
specimens accompanied by G. roeseli (KC). 

— Lake at depth of 20-25 m, 1-IX-1939, 30 specimens 
accompanied by G. lychnidensis (KC). 

— Lake at depth of 0.20 m, 4-IX-1939, 20 specimens 
(KC). 

— Lake at depth up to 40 m near Sv. Jovan, 18-VII- 
1939, 15 specimens accompanied by G. lychnidensis 
(KC). 

— Lake at depth of 40 m, IX-1934, 15 specimens 
accompanied by G. solidus G. Karaman, 1977 (KC). 

— Ohrid town, spring near public pump, 26-VII-1939, 
20 juvs. (KC). 

Localities cited. — Spring near Sv. Naum, Bej Bunar 
spring and spring near StudentiSte (= Biljanini Izvori 
springs), Schellenberg, 1943 sub G. ochridensis. 

Remarks and affinities. — G . parechiniformis has 
a lot of characters in common with G. 
ochridensis , like the armature of the body and 
shape and setation of all pereiopods (except the 
basal segments of pereiopods 5 to 7 in females), 
epimeres, uropods, and telson. It is clearly dif¬ 
ferent in the setation of both antennae 1 and 2 
which are poorly setose, against moderately to 
very setose in G . ochridensis . 

Distribution and ecology. — This species is 
known from the coastal zone of Lake Ohrid 
only. Although it prevails in springs, often 
accompanied by G. roeseli , it can also be found 
in the lake up to a depth of 40 m, where it is 
found together with G. lychnidensis and G. 
solidus. 

Gammarus solidus G. Karaman, 1977 

(Fig. 20) 

Refs. — Gammarus solidus G. Karaman, 1977a: 71, figs 
X-XIII; Barnard & Barnard, 1983: 469. 

Gammarus ohridensis abyssalis S. Karaman, 1931a: 53, figs. 
11a, c, e. 
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Gammarus ( Rivulogammarus ) ochridensis abyssalis ; Schellen- 
berg, 1943: 99; Stankovic & Pljakic, 1962: 68. 
Rivulogammarus ochridensis abyssalis ; G. Karaman, 1968b: 
55. 

Gammarus ochridensis abyssalis ; G. Karaman, 1974: 12. 

Diagnosis. — A medium large species with 
spines and setae on all metasome segments. 
Basal segments of pereiopods 6 and 7 with setae 
on the interior surface. Antennae 1 and 2 
poorly setose, calceoli present. Epimeral plates 
1 to 3 with many long setae. 

Description. — Male: Maximum length 
observed 15 mm. The metasome segments are 
armed with groups of spines intermixed with 
single setae, like in Gammarus ochridensis (fig. 
20K). Urosome slightly elevated, each 
urosomite armed with a dorsomedian and two 
dorsolateral groups of 2-5 spines and 1 or 2 
setae. 

The lateral lobes of the head (fig. 20A) are 
more or less rounded, the eyes being ovoid to 
reniform, nearly as long as or slightly longer 
than the diameter of peduncle segment 1 of 
antenna 1. 

The first antenna (fig. 20B) is poorly setose, 
up to 3/5 times as long as the total body length. 
The main and accessory flagellum are up to 33- 
segmented and 3- to 4-segmented, respectively. 

The second antenna (fig. 20C) has a short 
gland cone and is slender, poorly setose. The 
setae on the peduncle segments and flagellum 
are short, the longest are about as long as the 
diameter of the segments on which they are 
implanted. Calceoli are present. 

The first segment of the mandibular palp is 
unarmed; the second bears 14 to 17 setae. The 
third segment is armed with 30 to 32 D-setae, 
8 to 10 E-setae, 2 groups of B-setae and one 
group of A-setae. 

The propodus of the first gnathopod (fig. 
20D) is pyriform, bearing 3 or 4 pairs of short 
spines along the posterior margin, intermixed 
with groups of setae, as well as two groups of 
spines on the inner surface. In between the 
medial palmar spine and the two palmar angle 
spines an additional pair of spines can be found. 
Three subcorner spines can be equally found. 
The dactylus is slender. 


The propodus of the second gnathopod (fig. 
20E) is slightly longer than that of the first, 
bearing 8 to 10 groups of setae along the poste¬ 
rior margin. Like in the first gnathopod, an 
additional spine is implanted in between the 
medial palmar spine and the palmar angle 
spines. The dactylus is slender. 

Pereiopods 3 and 4 (figs. 20F, G) are 
moderately setose, the setae along the posterior 
margin of segments 2 to 5 being as long as or 
slightly longer than the diameter of the 
segments. 

Pereiopods 5 to 7 (figs. 20H-J) are relatively 
long and slender. In P6 and P7 the basal 
segments bear moderately long setae along the 
posterior margin. In P5 the interior surface of 
the basis is naked, in P6 and P7 several groups 
of rather long setae can be found. Segments 3 
to 5 are armed with groups of spines and setae 
along the anterior margin; the setae are usually 
longer than the spines. 

Epimeral plates 2 and 3 are moderately 
pointed, bearing long setae at their distal 
margin, occasionally intermixed with one 
spine. The lateral surface of these epimeres is 
also provided with several groups of setae (fig. 
20K). 

Uropod 3 (fig. 20M) is moderately long and 
slender. The endopodite is about 3/5 times as 
long as the first segment of the exopodite, bear¬ 
ing plumose setae along the margins. The 
exopodite is armed with spines and simple setae 
along the outer margin and plumose setae at the 
inner margin. 

The telson lobes (fig. 20L) are about twice as 
long as wide; each lobe is armed with 2 distal 
spines intermixed with several short setae. 
Sometimes 1 or 2 setae are found on the dorsal 
surface of the lobes. 

Female: The armature and setation of 
pereiopods 3 to 7, epimeres, uropods, first 
antenna and telson closely resemble those in 
males. The setation of the peduncle segments 4 
and 5 of the second antenna can be slightly 
longer. Calceoli are absent. 

The colour of live specimens is unknown. 

Variability. — The number of spines and setae 
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on the dorsal surface of the metasome segments 
as well as the number of setae on the inner sur¬ 
face of the basis in pereiopods 6 and 7 are 
variable. 

Material examined. — 

Yugoslavia, Lake Ohrid: Depth 160-240 m, 1934, 3 
specimens. The cr holotype, 13 mm long, and 2 
paratypes have been deposited in the collection of G. 
Karaman, Titograd. 

— Depth 100 m, 1939, 1 specimen accompanied by G. 
lychnidensis and G. stankokaramani (KC). 

— Depth 40 m, IX-1934, 10 specimens accompanied 
by G. parechiniformis (KC). 

— Depth unknown, 1934, 6 specimens accompanied by 
G. ochridensis (KC). 

— Depth 20-25 m, 1-IX-1934, 1 specimen accom¬ 
panied by G. lychnidensis (KC). 

Remarks and affinities. — Although this 
species has some characters in common with 
other species from Lake Ohrid, it differs from 
all of them by the presence of rather long setae 
on the basal segments of pereiopods 6 and 7 and 
on the epimeres in males and females. 

Distribution and ecology. — G. solidus lives in 
the deeper parts of Lake Ohrid. It was found 
intermixed with G. parechiniformis , G. 
stankokaramani , G. lychnidensis and G. ochridensis. 

Gammarus lychnidensis Schellenberg, 1943 
(Fig. 21) 

Refs. — Gammarus ( Rivulogammarus ) ochridensis f. 
lychnidensis Schellenberg, 1943: 98, fig. 1. 

Gammarus lychnidensis ; G. Karaman, 1977a: 65, figs 
VI-IX. 

Diagnosis. — Medium large species with 
variable dorsal armature of meso- and 
metasome. Segment 3 of antenna 1 about as 
long as or longer than segments 1 and 2. Both 
antennae 1 and 2 provided with many long 
setae. Calceoli absent in males. 

Description. — Male: Maximum length 
observed 14 mm. The dorsal surface of 
mesosome segment 3 and metasome segments 1 
to 3 can be smooth, unarmed or set with a vary¬ 
ing number of spines and/or setae (fig. 2IK). 
All kinds of transitive forms exist between these 
two extremes. The urosomites are hardly 
elevated, armed with a middorsal and two dor¬ 
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solateral groups of 2-3 spines. Setae are usually 
absent. 

The lateral lobes of the head (fig. 21 A) are 
rounded, the eyes slightly reniform, shorter 
than the diameter of the peduncle of antenna 1. 

The first antenna (fig. 2IB) is long and 
slender, 3/5 to 2/3 times as long as the body 
length. Unlike in most other species the third 
peduncle segment is about as long as or longer 
than peduncle segments 2 and 3. The distal part 
of the first peduncle segment and peduncle 
segments 2 and 3 are armed with many groups 
of long setae, usually longer than the diameter 
of the peduncle segments. The main and 
accessory flagellum have up to 29 and 3 
segments, respectively. The setation on the 
proximal 10 to 15 segments is longer than the 
diameter of the flagellar segments. 

The second antenna (fig. 21C) is also 
slender. Both its peduncle and flagellar 
segments are armed with groups of long setae 
along the ventral margin, being up to twice as 
long as the diameter of the segments on which 
they are implanted. Calceoli are absent. 

The first segment of the mandibular palp 
bears 2 setae, the second has 5 to 7 setae in its 
proximal and 8 to 11 setae in its distal part; the 
third segment is armed with 1 group of A-setae, 
2 or 3 groups of B-setae, 8 or 9 E-setae and 28 
to 31 D-setae; C-setae are absent. 

Gnathopods 1 and 2 are moderately setose. 
The propodus of the first (fig. 2 ID) is pyriform, 
armed with 2 pairs of small spines along the 
posterior margin, a medial palmar spine, 2 
palmar angle spines and 3 subcorner spines on 
the inner surface. The dactylus is slender, bear¬ 
ing one seta on the superior margin. 

The propodus of the second gnathopod (fig. 
2IE) is little longer than that of gnathopod 1. 
Apart from the medial palmar spine, 2 palmar 
angle spines and 2 subcorner spines can be 
found. The dactylus is also slender, bearing one 
seta at the superior margin. 

Pereiopods 3 and 4 (figs. 2IF, G) are poorly 
setose, the setae on segments 3 to 6 being 
shorter than the diameter of the segments. The 
dactyli are short and stout. 

Pereiopods 5 to 7 (figs. 21H-J) are not very 
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special, almost exclusively armed with spines. 
The basal segments never have setae on their 
inner surface. The dactyli are short. 

Epimeral plates 2 and 3 are moderately 
pointed, armed with a limited number of small 
spines and 1 seta along their inferior margin 
(fig. 21K). 

Uropod 3 (fig. 21M) is moderately long. The 
endopodite is 2/5 to 1/2 times as long as the 
exopodite. The outer ramus is armed with 3 or 
4 groups of spines, intermixed with some 
(slightly longer) setae along the outer margin. 

The telson lobes (fig. 21L) are less than twice 
as long as wide, armed with two distal spines 
only. 

Female: Apart from the 4 ‘normal’’ sexual 
dimorphism, females differ from the males in 
(a) a longer setation of peduncle and flagellum 
of antenna 2, (b) a longer setation in pereiopods 
3 and 4, and (c) a relatively shorter, and more 
setose uropod 3. All other characters are 
basically the same as in males. 

The colour of live specimens is unknown. 

Variability. — The armature of the last 
mesosome and metasome segments, which is 
always very stable in other species of this group, 
is very variable. In between the extremes of 
completely unarmed to an armature with 15 
spines and many setae per segment, all 
intermediate combinations can be found. The 
length of the third peduncle segment of antenna 
1 is variable, but always longer than the length 
of the first segment. All other characters seem 
to be stable (within the usual limits). 

Material examined. — 

Yugoslavia, Lake Ohrid: Ohrid town, near bridge, depth 
10 to 26 m, 13-IX-1934, 10 topotypes (KC). 

— Depth 100 m, 1939, 4 specimens accompanied by G . 
solidus and G. stankokaramani (KC). 

— Depth 160-240 m, 1934, 3 specimens (KC). 

— Lake near Sv. Jovan, depth 30 to 40 m, 16-VII- 
1939, many specimens accompanied by G. parechi- 
ni/ormis (KC). 

— Depth 20 to 25 m, 1-IX-1939, 4 specimens accom¬ 
panied by G. parechiniformis (KC). 

— Lake W. of Ohrid town, 13-VII-1939, 4 specimens 
intermixed with G. ochridensis (KC). 

Loc. typ. — Lake Ohrid, depth 17 to 22 m, in front of 
Ohrid town (Schellenberg, 1943). The cr holotype and an 
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unknown number of paratypes are deposited in the 
Museum of Natural History in Berlin, G.D.R. Many 
topotypes are deposited in the collections of G. Karaman, 
Titograd. 

Remarks and affinities. — G. lychnidensis differs 
from all other species within this group in the 
extremely long third peduncle segment of 
antenna 1 which is always longer than peduncle 
segment 1. In some characters like the long 
setation of antennae 1 and 2 it does resemble E. 
ochridensis , but unlike in this species calceoli are 
lacking in males. 

Distribution and ecology. — The species is 
exclusively known from the deeper parts of 
Lake Ohrid, Yugoslavia. Its ecology is 
unknown. It has been found together with G. 
solidus , G. stankokaramani , G. parechiniformis , G. 
ochridensis . and G. salemaai. 

Gammarus salemaai G. Karaman, 1985 
(Fig. 22) 

Refs. — Gammarus salemaai G. Karaman, 1985: 155, figs 
I-IV. 

Gammarus ochridensis ochridensis (part.); G. Karaman, 
1974: 11. 

Gammarus ochridensis (part.); G. Karaman, 1977a: 54; 
Barnard & Barnard, 1983: 468. 

Diagnosis. — Medium large species with or 
without spines and setae on the dorsal surface of 
all metasome segments. Peduncle of antenna 1 
with long setae. Calceoli present in males. Basal 
segments of pereiopods 5 to 7 without setae on 
inner surface, segments 3 to 6 with spines only 
(setae practically absent). 

Description. — Male: Maximum length ob¬ 
served 11 mm. Mesosome dorsally smooth, 
unarmed. Usually metasome segments 2 and 3 
are armed with 2 middorsal spines, but some¬ 
times these spines can be absent. All metasome 
segments have several setae along the posterior 
margin. Urosomites 1 and 2 elevated and 
slightly compressed laterally, each with one 
dorsomedian and 2 dorsolateral groups of 
elements. In urosomite 3 the dorsomedian 
group of elements is absent (fig. 22K). 

Lateral lobes of the head almost rounded, 
eyes large, reniform. 
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The first antenna (fig. 22A) reaches half the 
body length, its peduncle segments 1 to 3 pro¬ 
gressively diminish in length. Segments 2 and 3 
and the first flagellar segments are armed with 
relatively long setae, longer than the diameter 
of the segments on which they are implanted. 
The main and accessory flagellum have up to 
20 and 3 or 4 segments, respectively. 

Segments 4 and 5 of antenna 2 (fig. 22B) are 
set with 5 to 7 groups of ventral setae, longer 
than the diameter of the segments on which 
they are implanted. The flagellum is slender, 
up to 9-segmented, provided with calceoli. 

The first segment of the mandibular palp can 
be either unarmed or set with one seta; the sec¬ 
ond is provided with up to 26 setae, the third 
with 2 groups of A-setae, 2 or 3 groups of R- 
setae, up to 20 D-setae and 5 or 6 E-setae. 

Gnathopod 1 (fig. 22C) is a little smaller than 
gnathopod 2 (fig. 22D); both are poorly setose, 
provided with the usual medial palmar spine 
and palmar angle spines. 

Pereiopods 3 and 4 (figs. 22E, F) are 
moderately slender, poorly setose; the dactyli 
are short and stout. 

Pereiopods 5 to 7 (figs. G-I) are relatively 
short; the basal segments are unarmed at the 
inner surface; the armature of segments 3 to 6 
is poor, setae are practically absent. The dactyli 
are moderately slender. 

Epimeres 1 and 2 almost rectangular, 
epimere 3 moderately to sharply pointed (fig. 
22J). The armature is poor, only consisting of 
some spines in epimeres 2 and 3. 

The inner ramus of uropod 3 (fig. 22M) is 
about 2/3 of the outer ramus. The armature is 
poorly developed. The exopodite has short 
plumose setae at the inner margin and short 
spines intermixed with a simple seta at the outer 
margin. 

The telson lobes (fig. 22L) are about twice as 
long as wide, armed with 2 or 3 apical spines 
intermixed with 2 or 3 short setae and a single 
subbasal spine. Occasionally a short seta is 
found on the dorsal surface of the lobes. 

Female: Ovigerous specimens up to 8 mm long. 
Apart from the usual sexual dimorphism, the 
following characters differ from those in males: 


GAMMARUS BALCANICUS-GROUP 

(1) antennae 1 and 2 are relatively shorter; (2) 
gnathopods 1 and 2 and pereiopods 3 and 4 are 
more setose; (3) inner ramus of uropod 3 
relatively shorter, hardly reaching half the 
length of the outer ramus. 

Colour of live specimens unknown. 

Variability. — Variability was observed in the 
presence or absence of middorsal spines on 
mesosome segments 2 and 3 and in the presence 
or absence of a seta on the first segment of the 
mandibular palp. 

Material examined. — 

Yugoslavia, Lake Ohrid: Coast of Lake Ohrid, near Sv. 
Naum, under stones near the shore, 14-VI-1972, 
many specimens accompanied by G. ochridensis. The 
<y holotype and many paratypes are deposited in the 
collection of G. Karaman, Titograd, cat. no. 1610. 
— Coast of Lake Ohrid near monastery Sv. Jovan, 
1972, 3 specimens accompanied by G. ochridensis 
(KC). 

— Beach of the lake, W. of Ohrid town, in shallow 
water under stones, 13-VI-1939, 1 specimen accom¬ 
panied by G. ochridensis and G. lychnidensis (KC). 

— Coast of Lake Ohrid near village PeStani, 1984, 3 
specimens accompanied by G. ochridensis (KC). 

Remarks and affinities. — G. salemaai is a 
species which is difficult to identify within the 
G. ochridensis-complex. It can be easily confused 
with juveniles of G. ochridensis and G. 
lychnidensis. It differs from G. ochridensis in less 
setiferous pereiopods 3 and 4, less spiniferous 
and less setose metasome segments, and in a 
longer inner ramus in uropod 3. It differs from 
G. lychnidensis in the presence of calceoli in 
antenna 2, shorter setation in pereiopods 3 and 
4, and a shorter third peduncle segment of 
antenna 1. 

The most important differences, however, 
can be found when doing karyological studies. 
Salemaa, 1986, studied all gammarid species 
from Lake Ohrid and found that the haploid 
chromosome number for this species is 12, 
while all other species have a haploid 
chromosome number of at least 21. This was 
the reason for G. Karaman to describe a new 
species which he kindly dedicated to Salemaa 
(G. Karaman, 1985). (See also General 
remarks on the species of the G. ochridensis - 
complex.) 
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Distribution and ecology. — G. salemaai is 
known from shallow water on the beach and 
from coastal waters of Lake Ohrid where it is 
found together with G, ochridensis and G. 
lychnidensis\ its ecology is practically unknown. 

GENERAL REMARKS ON THE SPECIES OF THE 
G. OCHRIDENSIS-COMFLEX 

The dorsal armature of all seven species within 
this group is characteristic because of the 
presence of spines on the (meso- and) metasome 
segments. This is possibly the reason that for a 
long time these species have been considered as 
one ( G. ochridensis ), or two after the description 
of G. lychnidensis . Nevertheless, constant dif¬ 
ferences can be observed. 

So G. ochridensis , G. parechiniformis , G. solidus 
and G. macedonicus have dorsal armature (con¬ 
sisting of spines and setae) on all three 
metasome segments only. In G. stankokaramani 
the last mesosome segment is armed as well. In 
G. lychnidensis the dorsal armature is extremely 
variable: it can be present on the last mesosome 
and all urosome segments, but it can also be 
absent; all stadia in between these extremes can 
be found. In G. salemaai a constant pattern is 
absent. 

Calceoli on antenna 2 are present in males 
of G. ochridensis, G. parechiniformis , G. solidus , G. 
stankokaramani and G . salemaai , but absent in 
G. lychnidensis and G. macedonicus. In G. 
stankokaramani calceoli are found in females as 
well, a character which is rarely encountered in 
the genus Gammarus. 

Distinctly setose epimeral plates and a setose 
basal segment in pereiopod 7 are only found in 
G. solidus. G . macedonicus is the only species with 
C-setae in the third segment of the mandibular 
palp. 

Females of G. stankokaramani and G. 
macedonicus differ from females of the other four 
species in having medial palmar spines in both 
gnathopods. 

In G . lychnidensis , G . ochridensis and G. 
salemaai the proximal part of antenna 1 is set 
with long setae; in the other four species only 
short setae are found. 


It will be clear that the amphipod fauna of 
Lake Ohrid is a very rich one. Three different 
genera are found, all belonging to the family 
Gammaridae: Gammarus , Synurella and 

Niphargus. Each of these genera has endemic 
species in the lake (G. Karaman, 1977a). 

Within the genus Gammarus , the G. 
ochridensis- complex with its seven species is a 
very interesting one. Although the distribution 
of the different species is still poorly known, 
since so far only a few samples could be studied, 
some interesting observations on the ecology 
were made. So, G. ochridensis , G. parechiniformis 
and G. salemaai are prevalently found in the lit¬ 
toral zone of the lake, usually at depths from 0 
to 20 m, occasionally up to 40 m. Within this 
zone G. ochridensis and G. salemaai prefer the 
shallow coastal water where they live under 
stones, whereas G. parechiniformis inhabits the 
springs along the coast of the lake. The other 
four species G . lychnidensis , G. stankokaramani , G. 
macedonicus , and G. solidus live in deeper parts of 
the lake, from 20 to 240 m. Often these species 
were collected in mixed populations of 2 or 3 
species. In spite of these observations, the 
ecology of any of the species is still practically 
unknown. 

Because of the poor setation of pereiopods 3 
and 4 and uropod 3 we consider this species- 
complex as members of the G. balcanicus-g roup 
in which, however, they occupy a special place 
because of the characteristic dorsal armature. 

Interesting karyological studies were done by 
Salemaa (1986), who studied the chromosomes 
of all known Gammarus species from Lake 
Ohrid, viz. the seven from the G. ochridensis- 
complex which are endemic to the lake, and G. 
roeseli and G. balcanicus , two species with a much 
wider distribution. His results are striking: 
within the G. ochridensis- complex G. salemaai has 
the lowest haploid chromosome number of 12; 
G. macedonicus has 21; G. ochridensis , G. 
parechiniformis , G. stankokaramani and G. solidus 
each have 25, whereas G. lychnidensis has 34. 
Both G. roeseli and G. balcanicus have 26 chro¬ 
mosomes, a number established for most 
marine and freshwater Gammarus species (Le 
Calvez & Certain, 1951). 
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From these chromosomal features in the 
endemic Gammarus species of Lake Ohrid we 
must assume that polyploidy is the evolutionary 
mechanism of intralacustrine speciation in this 
group of Crustacea. Consequently, G. salemaai 
seems to be a palaeoendemic relict, extinct in 
other European waters. 
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LIST OF (SUB)SPECIFIC NAMES USED IN THIS PAPER 
(names in current use are printed in italics, synonyms in roman characters) 


abscisus . 225 

abyssalis . 249 

accolae . 227 

alarodius . 211 

albimanus . 236 

anatoliensis . 219 

angustatus . 211 

angustatus f. obensis . 211 

balcanicus . 211 

bilecanus . 211 

bosniacus . 217 

burduri . 211 

dacicus . 211 

dulensis . 229 

echiniformis . 240 

halilicae . 234 


istrianus . 211 

ldisanus . 211 

konjicensis . 211 

longipedis . 238 

lychnidensis . 252 

macedonicus . 243 

montanus . 211 

neretvanus . 211 

nudus . 211 

obensis . 211 

occidentals . 211 

ochridensis . 240 

ohridensis . 240 

orientalis . 211 

pannonicus . 211 

panonicus . 211 


parechiniformis . 247 

pavlovici . 211 

plancici . 211 

pljakici . 232 

pseudanatoliensis . 222 

pulex . 211 

salemaai . 254 

solidus . 249 

spinulatus . 211 

spinicaudatus . 211 

stankoi . 211 

stankokaramani . 245 

talyschensis . 211 

tatrensis . 211 

tauricus . 211 

turcomanicus . 211 
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